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to ~pH2. The reaction mixture was then washed 3x with EtOAc. The organic phase was 
concentrated in vacuo and then diluted with 200mL aqueous MeOH. Oxone (10.02g, 
14.57 mmol) was added in one portion and the reaction was stirred at room temperature for 
4 hours. Conversion of sulfide to sulfone was monitored via LCMS. Upon completion, 
reaction was quenched by the addition of sodium thiosulfate. Salts were filtered, and the 
reaction mixture was washed 3X with ethyl acetate and dried over sodium sulfate. The 
organics were evaporated by vacuum under reduced pressure. Product was purified via 
HPLC. Yield: l.lg,23.1%. m/z (LCMS) M + 322.01, R f = 2.03. 5 H 12.6 (1 H, br s), 3.5 (4 
H, m), 3.5 (1 H, m), 3.4 (4 H, m), 3.25 (2 H, d), 3.0 (2 H, m), 2.9 (2 H, d), 2.4 (1 H, m), 1.3 
(6H, d d). 

Synthesis of 2-Cvclopropvlmethvlsulfonvlmethvl-4-morpholin-4-vl-4-oxo-butvric acid 

(28c) 

4-Morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl-butyric acid (1 1.1 6g, 40.74 mmol) 
was dissolved in lOOmL dry EtOH and set to stir at room temperature. NaOH pellets 
(4.8 lg, 120.25 mmol) were added in one portion, and the reaction mixture was allowed to 
stir for 10 min. Bromomethylcyclopropane (5.0g, 37.04 mmol) was then added, and the 
reaction mixture was allowed to stir at ambient temperature for 20 hours. Upon 
completion (LCMS), the reaction mixture was diluted with water and the pH was lowered 
to ~pH2. The reaction mixture was then washed 3x with EtOAc. The organic phase was 
concentrated in vacuo and then diluted with 200mL aqueous MeOH. Oxone (15. 6g, 24.0 
mmol) was added in one portion and the reaction was stirred at room temperature for 4h. 
Conversion of sulfide to sulfone was monitored via LCMS. Upon completion, reaction 
was quenched by the addition of sodium thiosulfate. Salts were filtered, and the reaction 
mixture was washed 3X with ethyl acetate and dried over sodium sulfate. The organics 
were evaporated by vacuum under reduced pressure. Product was purified via HPLC. 
Yield: 1.2g, 15.1%. m/z (LCMS) M + 320.1, R f = 1.84. 5 H 12.6 (1 H, br s), 3.5 (4 H, m), 3.5 
(1 H, m), 3.4 (4 H, m), 3.25 (2 H, d), 3.0 (2 H, m), 2.9 (2 H, d), 2.4 (1 H, m), 1.1 (1 H, m), 
0.62 (2 H, q), 0.38 (2 H, q). 
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Synthesis of 2-(2-Difluorometlio xv-benzvlsulfonvlmethv1)-4-morDholin-4-vl-4-oxo- 

butvric acid (28d) 

4-Morpholin-4-yl-4-oxo-2-benzylsulfonylmethyI-butyric acid (1 .27g, 4.64 mmol) 
was dissolved in 50mL dry EtOH and set to stir at room temperature. NaOH pellets 
(556mg, 13.92 mmol) were added in one portion, and the reaction mixture was allowed to 
stir for 10 min. 2-(Difluoromethoxy)-benzyl bromide (1 .00g, 4.219 mmol) was then added, 
and the reaction mixture was allowed to stir at ambient temperature for 20h. Upon 
completion (LCMS), the reaction mixture was diluted with water and the pH was lowered 
to ~2. The reaction mixture was then washed 3x with EtOAc. The organic phase was 
concentrated in vacuo and then diluted with lOOmL aqueous MeOH. Oxone (1.58g, 2.43 
mmol) was added in one portion and the reaction was stirred at room temperature for 4h. 
Conversion of sulfide to sulfone was monitored via LCMS. Upon completion, reaction 
was quenched by the addition of sodium thiosulfate. Salts were filtered, and the reaction 
mixture was washed 3X with ethyl acetate and dried over sodium sulfate. The organics 
were evaporated by vacuum under reduced pressure. Product was purified via HPLC. 
Yield: 195mg, 19.0%. m/z (LCMS) M + 422.1. R f = 2.42. 5h 12.6 (1 H, br s), 7.6—7.2 (4 
H, m), 7.19 (1 H, s) 4.5 (2 H, s), 3.5 (4 H, m), 3.5 (1 H, m), 3.4 (4 H, m), 3.2 (2 H, d), 2.75 
(2 H, d). 



REFERENCE 29 

(R)-2-((S)-l-Hvdroxv-2-morDho1in- 4-vl-2-oxo-ethvlV5-phenvl-pentanoic acidjga) 
(R)-5-(2-Difluoromethoxv-phenvlV2-r r S)-l-hvdroxv-2-momholin-4-vl-2-oxo-ethvlV 

pentanoic acid C5h) 

(R)-2-f(S)-l-Fluoro-2-morpholin-4-v l -2-oxo-ethvl)-5-phenvl-pentanoicacidf5c1 
(R)-5-(2-Difluoromethoxv-phenvlV2- ((S)-l-fluoro-2-morpholin-4-vl-2-oxo-ethvn- 

pentanoic acid (5d1 
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(5a) R =H 

(5b) R = OCHF 2 



(5c) R =H 

(5d) R = OCHF 2 



Compounds 5a, 5b, 5c and 5d were prepared according to the following reaction 
protocol: 

^ Mofpholine 

TEA. THF 




(4a) R =H 

(4b) R = OCHF 2 

DAST 

DCM I R^ 



(5a) R =H 

(5b) R = OCHF 2 





(4c) R =H 

(4d) R = OCHF 2 



(5c) R =H 

(5d) R = OCHF 2 



(S)-3-Acetoxv-4-morpholin-4-vl-4-oxo-butvric acid (la) & 
(S)-2-Acetoxv-4-momholin-4-vl-4-oxo-butvric acid (lb) 



Morpholine (14.48 ml) and Triethylamine (23.14 ml, 166 mmol) were added to an 
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ice-cold solution of acetic acid (S)-2,5-dioxo-tetrahydro-furan-3-yl ester (25g, 158.12 
mmol) in dry THF (600 ml) and the solution was stirred at room temperature over the 
week-end. Solvent was evaporated under reduced pressure, residue diluted with water, 
acidified to pH 2 with IN HC1 and extracted with ethyl acetate. Combined organic extracts 
were dried over MgS0 4 and evaporated under reduced pressure to give a mixture of (S)-3- 
acetoxv-4-morphoIin-4-yl-4-oxo-butvric acid and 2-acetoxy-4-morpholin-4-yl-4-oxo- 
butyric acid (14g) as colorless oil. MS: 246 (MH + ). 

(S)-3-Hvdroxv-4-morpholin-4-yl-4-oxo-butyric acid methyl ester (2a) 

To a mixture of (S)-3-acetoxy-4-morpholin-4-yl-4-oxo-butyric acid and 2- Acetoxy- 
4-morpholin-4-yl-4-oxo-butyric acid (llg, 44.8 mmol) in dry methanol (30 ml) HC1 in 
dioxane (4M, 7.3 ml, 29.16 mmol) was added and stirred at room temperature for 5 hrs. 
The reaction mixture was neutralized with solid NaHC0 3 , filtered through a mixture of 
Celite/Na 2 S0 4 (1:1) and concentrated under reduced pressure to give a mixture of (S)-3- 
Hydroxy-4-morpholin-4-yl-4-oxo-butyric acid methyl ester and (S)-2-Hydroxy-4- 
morpholin-4-yl-4-oxo-butyric acid methyl ester. Column chromatography on silica eluting 
with a mixture of ethyl acetate and methylene chloride gave (S)-3-Hydroxy-4-morpholin-4- 
yl-4-oxo-butyric acid methyl ester, (6 g) as white solid; *H NMR (CDC1 3 ) 5 2.62 (d, 
J=8Hz, 2H), 3.78-3.44 (m, 11H), 3.76 (d, J=9Hz, 1H), 4.8-4.73 (m, 1H); MS: 218(MHT). 

(E)-(R)-2-((S)-l-Hvdroxy-2-morpholin-4-yl-2-oxo-ethvl)-5-phenyl 
-pent-4-enoic acid methyl ester (3a) 

Lithium hexamethyldisilazide (1M in THF, 14.5 ml, 14.5 mmol) was added to a 
solution of (S)-3-Hydroxy-4-morpholin-4-yl-4-oxo-butyric acid methyl ester (1.5g, 6.9 
mmol) in dry THF (15 ml) at -78° C under N 2 and stirred for 30 min. Cinnamyl bromide 
(1 .6g, 7.32 mmol) was then added, the reaction mixture stirred at -78 °C for 2 hrs, warmed 
up to room temperature and stirred overnight at room temperature. The reaction was 
quenched with saturated ammonium chloride solution, adjusted the pH to 6 with IN HC1 
and extracted with ethyl acetate. Combined ethyl acetate extracts were dried over MgS0 4 
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and concentrated under reduced pressure to give pale brown solid. Column 
chromatography on silica eluting with a mixture of ethyl acetate and methylene chloride 
gave the title compound as pale, yellow solid (1.15 g). 

5 (E)-(R)-5-(2-Difluoromethoxy-phenvl)-2-((S > )-l-hvdroxv-2-morpholin-4-vl-2-oxo- 

ethvl)-pent-4-enoic acid methyl ester (3b) 

Similarly prepared according to the procedure above but replacing cinnamyl 
bromide withl- ((E)-3-Bromo-propenyl)-2-difluoromethoxy-benzene. 



O 10 

LI 



rv 15 



(2R,3S)-2-Benzvl-3-hvdroxv-4-morpholin-4-yl-4-oxo-butvric acid methyl ester (3c) 

Similarly prepared according to the procedure above but replacing cinnamyl 
bromide with benzyl bromide. 

(R)-2-((S)'l-Hydroxy-2-morpholin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoic 

acid methyl ester (4a) 



A solution of (E)-(R)-2-((S)- 1 -Hydroxy-2-morpholin-4-yl-2-oxo-ethyl)-5-phenyl~ 
20 pent-4-enoic acid methyl ester (1 .55g, 4.65 mmol) in methanol (15 ml) was hydrogenated 
at 50 psi over Pd/C for 4 hrs. The catalyst was removed by filtration through celite and the 
filtrate concentrated under reduced pressure to give (R)-2-((S)-l-Hydroxy-2-morpholin-4- 
yl-2-oxo-ethyl)-5-phenyl-pentanoic acid methyl ester as pale, brown solid (1.45 g); ! H 
NMR (CDC1 3 ) 5 1.90-1.65 (m, 4H), 2.62-2.75 (m, 3H), 3.75-3.40 (m, 11H), 4.0 (d, 
25 J=15Hz, 1H), 4.47-4.4.39 (m, 1H), 7.38-7.15 (m, 5H); MS: 336(M + ). 



(R)-5-(2-Difluoromethoxv-phenyl)-2-((S)-l--hydroxy-2-morpholin-4-vl-2-oxo-ethyl)- 

pentanoic acid methyl ester (4b) 



30 



Similarly prepared according to the procedure above but using (E)-(R)-5-(2- 
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Difluoromethoxy-phenyl)-2-((S)- 1 

acid methyl ester; ! HNMR (CDC1 3 ) 5 1.93-1.58 (m, 4H), 2.78-2.58 (m, 3H), 3.80-3.42 (m, 
11H), 4.03 (m, 1H), 4.44 (m, 1H), 6.53 (t, J=74Hz, 1H), 7.25-7.04 (m, 4H); MS: 
402(MH + ). 

(S)-2-((R)-l-Fluoro-2-morpholin-4-vl-2-oxo-ethvl)-5 -phenyl 
-pentanoic acid methyl ester (4c) 

(Diethylamino) sulfur trifluoride (2.0 ml, 15.2 mmol) was added to a ice cold 
solution of (R)-2-((S)-l-Hydroxy-2-morpholin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoic acid 
methyl ester (4a) (0.85 g, 2.5 mmol) in dry methylene chloride (15 ml) and the reaction 
mixture was stirred overnight while warming to room temperature. The reaction was 
quenched with aqueous NaHC0 3 solution and extracted with methylene chloride. The 
organic extracts were dried over Na2S0 4 and concentrated under reduced pressure. 
Column chromatography on silica eluting with a mixture of ethyl acetate and methylene 
chloride gave the title compound as an off-white solid (230 mg). *H NMR (CDC1 3 ) 8 1 .90- 
1 .58 (m, 4H), 2.78-2.57 (m, 2H), 3.28-3.10 (m, 1H), 3.75 (s, 3H), 3.74-3.45 (m, 8H), 5.40- 
5.12 (m, 1H), 7.35-7.18 (m, 5H); MS: 338(MH + ). 

(R)-2-((S)-l-Hydroxy-2-mon3holin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoic acid (5a) 

A solution of (R)-2-((S)-l-hydroxy-2-morpholin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoic acid 
methyl ester (230 mg, 0.69 mmol) and LiOH.H 2 0 (57.5 mg, 1.37 mmol) in a mixture of 
THF and water (2: 1, 6 ml) was stirred at room temperature for 2.5 hrs. The reaction was 
diluted with water and THF removed under reduced pressure. The pH of the aqueous 
solution was adjusted to pH5 with IN HC1 and extracted with ethyl acetate. The combined 
organic extracts were dried over MgSC>4 and evaporated under reduced pressure to give the 
title compound as white solid ( 1 80 mg); *H NMR (CDC1 3 ) 5 1 .92- 1 .60 (m, 4H), 2.75-2.60 
(m, 3H), 3.78-3.45 (m, 9H), 4.5 (d, J=8Hz, 1H), 7.35-7.18 (m, 5H); MS: 322(MH + ). 

(R)-5-(2-Difluoromethoxv-phenvl)-2-((S)-l-hydroxv-2-morpholin 
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-4-yl-2-oxo-ethyl)-pentanoic acid (5b) 



Similarly prepared according to the procedure above but using (R)-5-(2- 
difluoromethoxy-phenyl)-2-((S)- 1 -hydroxy-2-morpholin-4-yl-2-oxo-ethyl)-pentanoic acid 
methyl ester; ! H NMR (CDC1 3 ) 5 1 .90- 1 .65 (m, 4H), 2.77-2.68 (m, 3H), 3.70-3.53 (m, 9H), 
4,51 (d, J=4.4Hz, 1H), 6.52 (t, J=74Hz, 1H), 7.28-7.14 (m, 4H); MS: 388(MH + ). 

( 2R,3S> 2-Benz yl-3-hydrox y-4-morpholin-4- yl-4-oxo-butyric acid (5e) 

Similarly prepared according to the general procedure above but using (2R, 3S)-2- 
Benzyl-3-hydroxy-4-morpholin-4-yl-4-oxo-butyric acid methyl ester; J H NMR (CDC1 3 ) 5 
2.90 (m, 1H), 3.10 (m, 2H), 3.70-3.15 (m, 8H), 3.75 (m, 1H), 4.32 (d J=7.5Hz, 1H), 7.38- 
7.25 (m, 5H); MS: 294 (M^). 



2-Amino-l-benzooxazol-2-yl-butan-l-one was prepared according to the following 
reaction protocol: 



REFERENCE 30 



2- Amino- 1 -benzooxazol-2- yl-butan- 1 -one 



O 
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OH 



(BOC) 2 0 
DIPEA 




Dess-Martin 
Periodinane 
DCM 




DCM 



(2a) 



(1a) 



HCI 



HCI 



O 




(3a) 



ri-(Benzooxazol-2-vl-hvdroxv-methvl)-propvn-carbamic acid tert-butvl ester (la) 

DIPEA (0.35 ml, 2 mmol) and di-tret-butyl dicarbonate (355 mg, 1.63 mmol) were 
added to a solution of 2-Amino-l-benzooxazol-2-yl-butan-l-ol (320 mg, 1.55 mmol) in dry 
methylene chloride (10 ml) and stirred at room temperature for 4 hrs. The reaction was 
quenched with saturated aqueous NH4CI and the pH was adjusted to neutral. Oraganic layer 
separated and the aqueous layer extracted with methylene chloride. The combined organic 
extracts were dried over MgSC>4 and concentrated under reduced pressure to give, 1- 
(Benzooxazol-2-yl-hydroxy-methyl)-propyl]-carbamic acid tert-butyl ester (500 mg). 

ri-(Benzooxazole-2-carbonyl)-propvn-carbamic acid tert-butvl ester (2a) 

Dess-Martin Periodinane (15% in DCM, 3.1 mmol) was added to a solution of, 1- 
(Benzooxazol-2-yl-hydroxy-methyl)-propyl]-carbamic acid tert-butyl ester in dry 
methylene chloride (15 ml) and stirred at room temperature for 4 hrs. A solution of 
Na 2 S 2 03 in aqueous NaHC0 3 was added and stirred at room temperature. Organic layer 
was separated and the aqueous was extracted with methylene chloride. The combined 
organic extracts were dried over Na 2 S0 4 and concentrated under reduced pressure to give a 
pale brown solid. Column chromatography on silica eluting with a mixture of methylene 
chloride and heptane gave the title compound as off white solid (380 mg). 



2-Amino-l-benzooxazol-2-vl-butan-l-one hydrochloride (3a) 
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Hydrogen chloride in dioxane (1M, 1 ml) was added to a solution of, 1- 
(Benzooxazole-2-carbonyl)-propyl]-carbamic acid tert-butyl ester (2a) in dry methylene 
chloride (3 ml) and stirred at room temperature for 4 hrs. Concentration under reduced 
pressure gave the title compound as white solid (65 mg); ] H NMR (CDC1 3 ) 5 0.99 (t, 
J=7.5Hz, 3H), 2.20-2.05 (m, 2H), 4.96 (m, 1H), 7.58 (t, J=7.4Hz, 1H), 7.69 (t, J=7.4Hz, 
1H), 7.94 (d, J=8.2Hz, 1H), 8.04 (d, J=8.2Hz, 1H), 8.75 (m, 3H); MS: 207(MH + ). 

( 1 -Amino-cyclopropvl Voxazol-2-vl-methanone hydrochloride (3b) 

'H NMR (DMSO) 5 1.79 (m, 2H), 1.22 (m, 2H), 7.58 (s, 1H), 8.49 (s, 1H), 9.22 (m, 3H); 
MS: 153(MH + ). 

REFERENCE 31 
2- Amino- 1 -oxazol-2-vl-butan- 1 -ol 




OH 



2-Amino-l-oxazol-2-yl-butan-l-ol was prepared according to the following 
reaction scheme: 
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Stepl 

To a stirring solution of of the BOC-L-a-aminobutyric acid (1, 17.75g, 87.3mmol) 
in dry methylene chloride (35ml) was added DffiA (33.45ml) followed by the N,0- 
dimethylhydroxylamine hydrochloride (9.37g, 96.03mmol) and PYBOP (50.0g, 
5 96.03mmol). The reaction mixture was stirred overnight at room temperature. After the 
solvent was removed in vacuo, the oily residue was dissolved in ether and the precipitate 
which formed was filtered and the filtrate was concentrated to give 35. Og of a brown oil. 
The residue was dissolved in ethyl acetate and washed twice with 0.05N HC1, saturated 
tf; sodium bicarbonate and brine. The organic layer was dried over magnesium sulfate and 

; ii r S 

O 10 concentrated to give 14.0g of the product 2, which was used without further purification. 

LI 



s , i 



Step 2 

Compound 2 (8.4g, 34. Immol) was then dissolved in 30 ml of dry THF and cooled 
J\ to -50° C under nitrogen, then LAH (1.0 M in THF, 37.5ml, 37.51mmol) was added drop 

rU 15 wise over 30 minutes. The reaction was stirred for 1.5 hours at -50 ° C then allowed to 

n ; 

Jp warn to 0 ° C over 45 minutes. Then NaHS04 (6.12g, 44.33mmol) was added slowly 

r! followed by cold water (2.0ml) and stirring was continued for 30 minutes. The reaction 

was filtered through celite, which was washed with methylene chloride. The volatiles were 

removed from the filtrate in vacuo. The solid residue was dissolved in ethyl acetate and 
20 washed with cold 0.05N HC1, water and brine. The organic layer was dried over 

magnesium sulfate, filtered and concentrated to give 6.5 grams of compound 3 as colorless 

oil. 

Step 3 

Triethylborane (1.0 M in THF, 149.5ml, 149.5mmol) was added to oxazole 
25 (10.33g, 149.5mmol) and stirred for 45 minutes at room temperature. The mixture was 
then cooled to -78 ° C and n-BuLi (2.5 M in hexane, 59.8ml, 149.5mmol) was added 
dropwise and allowed to stir for one hour under nitrogen. Compound 3 (8.0g, 42.7mmol) 
was dissolved in 25 ml of THF and added to the reaction mixture. The reaction was stirred 
for 5 hours at -78 ° C then it was allowed to warm to 0 ° C for one hour. The reaction was 
30 then cooled back to -78 ° C and quenched with 7% acetic acid in ethanol (700ml) which 
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was allowed to stir overnight at room temperature. The mixture was concentrated in vacuo 
and the residue was dissolved in ether and filtered. The filtrate was concentrated in vacuo 
and the residue was dissolved in ethyl acetate washed twice with 0.005 N HC1, twice with 
sat'd sodium bicarbonate and brine. The organic layer was dried over magnesium sulfate, 
filtered and concentrated in vacuo. The residue was purified on silica using 10-40% ethyl 
acetate/heptane to give 3.85 grams of pure product 4. 



To a solution of compound 4 (1 . lg, 4.29mmol) in dry methylene chloride (10.0ml), 
stirring under nitrogen at room temperature, was added 4M HC1 (in dioxane, 10.73ml) 
dropwise followed by 5 ml of methanol. The reaction was stirred overnight then 
concentrated in vacuo to give 1.2 grams of compound 5 as a brown solid. 

The following reference compounds were prepared according to the protocol 
described in Reference 31: 



Step 4 



2- Amino-33-dimethvl- 1 -oxazol-2-yl-butan- 1 -ol 




OH 



2- Amino- 1 -oxazol-2-yl-4-phenvl-butan- 1 -ol 




OH 



LCMS retention time 1.10 minutes; M+l (233.1) 



REFERENCE 32 
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2-Amino-2-methyl-pentan- 1 -ol 




2-Amino-2-methyl-pentan-l-ol was prepared according to the following reaction 
scheme: 




Z 8 



Step 1 

S-(+)-Phenylglycinol (1, 25g,182mmol) was dissolved in trifluoroethanol (250ml) 
and ethyl pyruvate (23. 3g, 200mmol) was added (exothermic) followed by molecular 
seives (4 angstroms) and the reaction was refluxed overnight. The reaction was filtered 
and concentrated to an oil. The oil was purified on a 500 g silica gel column and eluted 
with 3:1 heptane/ethyl acetate to give 19.94 grams of compound 2. 

Step 2 

Compound 2 (15.0g, 79mmol) was dissolved in THF (400ml) and cooled to -78 ° 
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C, the boron trifluoride etherate (22.4g, 158mmol) was added over a 15 minute period. 
The reaction was allowed to stir at -78 degree C for 2 hours and propyl magnesium 
chloride (2.0 M in ether, 79ml, 158mmol) was added over a one hour period and allowed to 
stir for 4 hours at -78 ° C. The reaction was allowed to warm to room temperature and stir 
5 overnight. The mixture was carefully quenched with sat'd NaHS04 until pH of 8 was 
obtained. The reaction was extracted with ethyl acetate (2x200ml), then washed with 
water, brine, dried over sodium sulfate and concentrated to dryness. The residue was 
purified on silica eluting with 4: 1 heptane/ethyl acetate to give 12.2 grams of compound 3. 

10 Steps 3 and 4 

Compound 3 (9.0g, 39mmol) was dissolved in ethanol (100ml) and water (20ml) 
followed by the addition of 9 grams of Pd(OH)2 and TFA (4ml). The mixture was 
hydrogenated at 50 psi for 48 hours, then the reaction was filtered through celite which was 
concentrated to give 9 grams of crude material 4 which was used without further 

15 purification. Compound 4 was dissolved in dry methanol (300ml) and HC1 gas was 
bubbled through for 15 minutes. The reaction was stirred at room temperature for three 
days and was concentrated. The crude product was purified on silica eluting With 1:1 
heptane/ethyl acetate to give 3.9 grams of compound 5. 



20 Step 5 

A mixture of compound 5 (3.9g, 27mmol), (BOQ20 (5.88g, 27mmol), and TEA 
(7.56ml, 54mmol) in 100 ml of dioxane and 100ml of water were stirred overnight at room 
temperature. The reaction mixture was concentrated and dissolved in ethyl acetate and 
washed with brine. The organic layer was dried over magnesium sulfate, filtered and 

25 concentrated in vacuo. The crude product was purified on silica eluting with 30 ethyl 
acetate/heptane to give 6.68 gram of pure product 6. 

Step 6 

A solution of compound 6 (6.68g, 27mmol) in 200ml of THF was cooled to 0 ° C 
30 and LAH (1.0M in THF, 32.4ml, 32.4mmol) was added dropwise and the reaction was 
stirred for 30 minutes then allowed to come to room temperature. The reaction was stirred 
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for another 30 minutes and the reaction was quenched with a solution of NaHS04, the THF 
was removed in vacuo and the residue was extracted with ethyl acetate which was washed 
with brine and concentrated. The product was purified on silica eluting with n-heptane to 
5% methanol/ethyl acetate to give 2.8767 g of compound 7. 

Step 7 

Compound 7 (0.5g) was dissolved in 5 ml of 4N HCL in dioxane and stirred for 1 
hour at room temperature. The reaction was concentrated and dried under high vacuum to 
give 0.3859g of compound 8, which was used without further purification. 

The following reference compounds were prepared according to the protocol 
described in Reference 32: 



2-Amino-2-methvl-4-phenvl-butan- 1 -ol 



H 2 N 




OH 



2- Amino-2-methvl-butan- 1 -ol 




REFERENCE 33 



2-Amino-2-methvl- 1 -oxazol-2-vl-pentan- 1 -one 
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2-Amino-2-methyl-l-oxazol-2-yl-pentan-l-one was prepared according to the 
following reaction scheme: 




Step 1 

A solution of oxalyl chloride (2.0M in CH2C12, 1.5ml, 3mmol) in 5 ml of 
methylene chloride was cooled to -78 ° C, then DMSO (0.44ml) was added drop wise to 
the mixture and allowed to stir for 5 minutes. A solution of compound 7 (Scheme 2, 
0.4346g, 2.0mmol) in 10 ml of methylene chloride was added drop wise. The reaction was 
stirred at -78 degree C for 15 minutes and TEA (1 . 12ml, 8mmol) was added dropwise and 
the reaction was stirred for 2 hours at room temperature. The reaction was quenched with 
water and the product was extracted with ethyl acetate, then organic layer was washed with 
brine and the solvent was removed in vacuo. The crude product was purified on silica 
eluting with heptane to 10% ethyl acetate/heptane to give 0.3131 g of pure compound 9. 

Step 2 

Triethylborane (1 .0 M in THF, 4.84ml, 4.84mmol) was added to oxazole (0.3355g, 
4.84mmol) in 4 ml of THF and stirred for 30 minutes at room temperature. The mixture 
was then cooled to -78 ° C and n-BuLi (1.6 M in hexane, 3.025ml, 4.84mmol) was added 
dropwise and allowed to stir for one hour under nitrogen. Compound 9 (0.2615g, 
1.21mmol) was dissolved in 5 ml of THF and added to the reaction mixture. The reaction 
was stirred for 5 hours at -78 ° C, then quenched with 5% acetic acid in ethanol (20ml) 
which was allowed to stir overnight at room temperature and concentrated in vacuo. Ether 
was added and the solid was filtered and the filtrate was concentrated and the crude product 
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was purified on silica using 0-20% ethyl acetate/heptane to give 0.2528 grams of pure 
product 10. 



Dess-Martin periodinane (15% in CH2C12, 4.95g, 1 .8mmol) was added to a stirring 
added to a stirring solution of compound 10 (0.2528g, 0.89mmol) in 5 ml of methylene 
chloride. The reaction was stirred at room temperature for 3 hours, then the reaction was 
quenched with a solution of sodium thiosulfate in sat'd sodium bicarbonate. The product 
was extracted with ethyl acetate and the organic layer was washed with brine, dried over 
magnesium sulfate and concentrated in vacuo. The residue was purified on silica eluting 
with 1:1 ethyl acetate/heptane to 5% methanol/ethyl acetate to give 0.2307 g of pure 
compound 11. 



Compound 11 (0.2123g, 0.75mmol) was dissolved in 5 ml of 4N HCL in dioxane 
and stirred for 1 hour at room temperature. The reaction was concentrated and dried under 
high vacuum to give 0. 171 3g of compound 8, which was used without further purification. 

The following reference compounds were prepared according to the protocol 
described in Reference 33: 



Step 3 



Step 4 



2- Amino- 1 -benzooxazol-2- vl-2-methvl-pentan- 1 -one 




O 



LCMS retention time 2.45 minutes; M+l (233.1). 



2- Amino- 1 -benzooxazol-2-vl-2-methyl-4-phenyl-butan- 1 -one 
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H 2 N 




LCMS retention time 2.79 minutes; M+l (295.1) 



2- Amino- 1 -benzooxazol-2-yl-2-methYl-butan- 1 -one 



HoN 



LCMS retention time 2.29 minutes; M+l (219.1) 




2-Amino-2-methyl- 1 -oxazol-2-yl-propan- 1 -one 

Cr 



HoN 




LCMS retention time 1.63 minutes; M+l (155.1) 



REFERENCE 34 
2- Amino-4-phen vl -bu tyramide 



HoN 




CF 2 CF 3 



2-Amino-4-phenyl-butyramide was prepared according to the following reaction 



scheme: 



617 



1016 US 



BOCHN' 




step 1 



BOCHN 




■CF 2 CF 3 



step 2 




CF 2 CF 3 



O 



O 



O 



1 



2 



3 



Step 1 



Compound 1 (5g, 15.5mmol) was dissolved in dry ether (150ml) and cooled to -20° 
C, then perfluoroethyl iodide (25g, lOOmmol) was bubbled into the mixture. The solution 
was then cooled to -50° C and methyl lithium/lithium bromide complex was added over a 
30 minute period. The reaction was stirred for 1.5 hours at this temperature and was then 
quenched with acetone. After stirring for 15 minutes the reaction was diluted with ether 
(100ml) and poured onto 100ml of water contain KHS04. The organic layer was separated 
and washed with water, brine, dried over sodium sulfate and concentrated to dryness. The 
material was purified on silica eluting with 1:1 ethyl acetate/heptane to give 1.7 grams of 
compound 2. 



Compound 2 (0.35g) was dissolved in 4 ml of 4N HCL in dioxane and stirred for 1 
hour at room temperature. The reaction was concentrated and dried under high vacuum to 
give 0.2807g of compound 3 which was used without further purification; LCMS retention 
time 4.19 minutes; M+l (282.1). 



Step 2 



EXAMPLE 1 



N-\(S)- 1 -( 1 -Benzooxazol-2-vl-methanovn-butvll-3-benzylsulfonvl-2- 
benzvlsulfonvlmethvl-propionamide 
(Compound 1) 
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CH 3 



A mixture comprised of 3-benzylsulfanyl-2-benzylsulfanylmethyl-propionic acid 
(0.239g, 0.719 mmol), prepared as in Reference 1, in methylene chloride (6 mL), HOBt 
hydrate (O.llg, 0.719 mmol), EDC (0.18g, 0.939 mmol), hydroxy amine (0.19 g, 0.86 
mmol) and 4-methylmorpholine (0.075 mL) was stirred at room temperature for 1 hour and 
then poured into cold IN aqueous hydrochloric. The product was extracted with ethyl 
acetate and the extracts were washed with saturated aqueous sodium chloride and then 
dried over magnesium sulfate. The solvent was removed by rotary evaporation at reduced 
pressure and the residue was chromatographed on silica gel eluting with ethyl 
acetate/hexane to give N-[(S)- 1 -( 1 -Benzooxazol-2-yl- 1 -hydroxy-methyl)-butyl] -3- 
benzylsulfanyl-2-benzylsulfanylmethyl-propionamide (0.217 g). 

A solution of AT- [(S)- 1 -( 1 -Benzooxazol-2-yl- 1 -hydroxy-methyl)-butyl] -3- 
benzylsulfanyl-2-benzylsulfanylmethyl-propionamide (0.3 17 g, 0.594 mmol) in methanol 
(30 mL) was treated with a solution of Oxone® (0.913 g, 1.48 mmol) in water (20 mL) and 
then stirred at room temperature for 7 hours. The methanol was removed by evaporation at 
reduced pressure and the resulting suspension was diluted with water and the product 
extracted with ethyl acetate. The extracts were washed with saturated aqueous sodium 
chloride and then dried over magnesium sulfate. The solvent was removed by rotary 
evaporation at reduced pressure and the residue was chromatographed on silica gel eluting 
with ethyl acetate/hexane to give A r -[(S)-l-(l-Benzooxazol-2-yl-l-hydroxy-methyl)-butyl]- 
3-benzylsulfonyl-2-benzylsulfonylmethyl-propionamide (0.143 g, 41% yield). 

A solution of N- [(S)- 1 -( 1 -Benzooxazol-2-yl- 1 -hydroxy-methyl)-butyl] -3- 
benzylsulfonyl-2-benzylsulfonylmethyl-propionamide (0.140 g, 0.234 mmol) in methylene 
chloride (5 mL) was treated with l,l,l,l-triacetoxy-l,l-dihydro-l,2-benziodoxol-3(lH)- 
one (Dess-Martin periodinane) (0. 127 g, 0.30 mmoL) and the resulting solution was stirred 
at room temperature for 30 minutes. Aqueous sodium thiosulfate and sodium bicarbonate 
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(15 mL, 0.25 M) were added and the reaction mixture was stirred for 20 minutes. The 
product was extracted with ethyl acetate. The extracts were washed with saturated aqueous 
sodium chloride and then dried over magnesium sulfate. The solvent was removed by 
rotary evaporation at reduced pressure and the residue was crystallized from t-butylmethyl 
ether to give N-[(S)- l-(l-benzooxazol-2-yl-methanoyl)-butyl]-3-benzylsulfonyl-2-benzyl- 
sulfonylmethyl-propionamide (0.103 g, 74%); NMR (DMSO): 9.15 (d, J=6Hz, 1H); 8.01 
(d, J=7Hz, 1H); 7.89 (d, J=8Hz, 1H); 7.65 (t, J=7Hz, 1H); 7.54 (t, J=8Hz, 1H); 7.37 (m, 
10H); 5.36 (m, 1H); 4.5 (m, 4H); 3.68 (m, 1H); 3.45-3.25 (m, 4H); 1.95 (m, 1H); 1.73 (m, 
1H); 1.47 (m, 2H); 0.91 (t, J=7Hz, 3H); MS: M(H+) 597.0 (596.17); 

The following compounds were prepared by the method of Example 1 by 
substituting the required carboxylic acid in place of 3-benzylsulfanyl-2- 
benzylsulfanylmethyl-propionic acid: 

N-{ (SV 1 -( 1 -Benzooxazol-2-vl-methanovl)-butvn-3-(2-trifluoromethvl- 
benzvlsulfonvl)-2-(2-trifluoromethvl-benzvlsulfonvlmethvl')-propionamide (Compound 2); 
'H-NMR (CDC1 3 ) 5: 7.93 (m, 1H); 7.69 (m, 4H); 7.4-7.6 (m, 6H); 7.20 (m, 2H); 5.58 (m, 
1H); 4.54 (m, 4H); 3.69 (m, 1H); 3.30-3.55 (m, 4H); 1.55-1.90 (m, 1H); 1.45 (m, 1H); 1.32 
(m, 2H); 0.90 (m, 3H); MS: M(+) 733.0; M(-) 731.6; 

N- \(S)- 1 -( 1 -Benzooxazol-2-vl-methanovl)-pentvn-4-(2-methoxv-benzenesulfonvl)- 
2-r2-(2-methoxv-benzenesulfonvl)-ethvn-butvramide (Compound 3); 'H-NMR (DMSO) 8: 
8.65 (d, 1H); 7.99 (d, J=7Hz, 1H); 7.89 (d, J=8Hz, 1H); 7.8-7.5 (m, 6H); 7.3-7.1 (m, 4H); 
5.25 (m, 1H); 3.90 (m, 9H); 3.3 (m, 6H); 1.6 (m, 4H); 1.3 (m, 2H); 0.85 (m, 3H); MS: 
(M+) 670.2, 670.19; 

4-Benzenesulfonvl-2-(2-benzenesulfonvl-ethvl)-A^-[(S)-l-(l-benzooxazol-2-vl- 
methanovD-butvll-butvramide (Compound 4); 'H-NMR (DMSO) 5: 8.61 (d, J=6Hz, 1H); 
7.99 (d, J=8Hz, 1H); 7.91 (d, J=8Hz, 1H); 7.82 (m, 4H); 7.74 (m, 2H); 7.64 (m, 5H); 7.55 
(t, J=8Hz, 1H); 5.21 (m, 1H); 3.3-3.0 (m, 5H); 1.8 (m, 1H); 1.6 (m, 5H); 1.3 (m, 2H); 0.86 
(t, J=7Hz, 3H); MS: (M+) 597.2, 596.17; 

(R)-A^-r(S)-l-(l-Benzooxazol-2-vl-methanovn-butvH-2-cyclohexvlmethvl-3- 
benzvlsulfonvl-propionamide (Compound 5) ; 'H NMR (DMSO): 8.96 (d, J=6Hz, 1H), 
8.73 (d, J=6Hz, 1H), 7.99 (d, J=8H, 1H), 7.87 (m, 1H), 7.64 (m, 1H), 7.54 (m, 1H), 7.37 
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(m, 5H), 5.29 (m, 1H), 4.44 (s, 2H), 4.36 (s, 2H), 3.3-2.8 (m, 2H), 0.6-2.0 (m, 20H); MS: 
MH + 525.4 (524.23); and 

N-\(S)- 1 -( 1 -Benzothiazol-2-vl-methanovl)-propvn-4-morpholin-4-yl-4-oxo-2- 
benzvlsulfonvlmethvl-butvramide (Compound 6); 'H NMR: (DMSO), 8.79 (d, J=6.2Hz), 
8.72 (d, J=6.2Hz), 1H], 8.30-8.22 (m, 2H), 7.71-7.61 (m, 2H), 7.43-7.33 (m, 5H), 5.46- 
5.33 (m, 1H), 4.53-4.38 (m, 2H), 3.57-3.30 (m, 10H), 3.13-3.02 (m, 1H), 2.66-2.54 (m, 
2H), 2.04-1.90 (m, 1H), 1.83-1.68 (m, 1H), 0.97 (t, J=7.2Hz, 3H); MS: (M + +l) 558. 



y The method of Example 1 can also be modified by omitting the Oxone® oxidation 

I r! 

J ; 10 step to prepare the following compounds: 

Ei N-r(S)-l-(l-Benzooxazol-2-vl-methanovl)-butvn-3-cvclohexyl-2- 

f cvclohexvlmethvl-propionamide (Compound 7); ! H NMR (DMSO): 8.50 (d, J=6Hz, 1H); 

N 8.00 (d, J=8Hz, 1H); 7.89 (d, J=8Hz, 1H); 7.62 (t, J=7Hz, 1H); 7.53 (t, J=7Hz, 1H); 5.2(m, 

HI 

Hj 1H); 2.0-0.8 (m, 35H); MS: M(H+) 453.2 (452.3); 

J; 15 iV-r(S>-l-(l -Benzooxazol-2-vl-methanoyl)-butvll -3-isobutvlsulfanvl-2- 

N isobutvlsulfanvlmethvl-propionamide (Compound 8); *H NMR (DMSO): 8.73 (d, J=5Hz, 

1H); 7.76 (d, J=7Hz, 1H); 7.87 (d, J=8Hz, 1H); 7.62 (dt, J=7,lHz, 1H); 7.52 (dt, J=8,lHz, 
1H); 5.26 (m, 1H); 2.7 (m, 1H); 2.55 (m, 4H); 2.34 (d, J=7Hz, 2H); 2.29 (d, J=7Hz, 2H); 
1 .9 (m, 1H); 1 .66 (m, 3H); 1 .45 (m, 2H); 0.91 (t, J=6Hz, 3H), 0.90 (d, J=6Hz, 6H), 0.88 (d, 
20 J=3Hz, 3H), 0.84 (d, J=3Hz, 3H); MS: M(H+) 465.0 (464.22); 

N- ITS)- 1 -O -Benzooxazol-2-vl-methanoyl)-butvn -3-benzylsulfanyl-2- 
benzvlsulfanvlmethvl-propionamide (Compound 9); *H NMR (DMSO): 8.80 (d, J=7Hz, 
1H); 7.98 (d, J=8Hz, 1H); 7.88 (d, J=8Hz, 1H); 7.63 (t, J=7Hz, 1H); 7.53 (t, J=7Hz, 1H); 
7.3-7.2 (m, 10H); 5.32 (m, 1H); 3.71 (s, 2H); 3.65 (d, J=3Hz, 2H); 2.87 (m, 1H); 2.45-2.3 
25 (m, 4H); 2.0-1.4 (m, 4H); 0.92 (t, J=7Hz, 3H); MS: M(H+) 533.0 (532.19); and 
N-\( S)- 1 -( 1 -Benzooxazol-2-vl-methanoyl)-butvn-4-phenvlsulfanyl-2-(2- 
phenvlsulfanvl-ethvlVbutvramide (Compound 10); 'H NMR (DMSO): 8.73 (d, J=6Hz, 
1H); 7.99 (d, J=8Hz, 1H); 7.88 (d, J=8Hz, 1H); 7.65 (t, J=8Hz, 1H); 7.53 (t, J=8Hz, 1H); 
7.35-7.1 (m, 10H); 5.3 (m, 1H); 2.85 (m, 4H); 2.65 (m, 1H); 2.0-1.3 (m, 8H); 0.91 (t, 
30 J=7Hz, 3H); MS: M(H+) 533.0 (532.19). 
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EXAMPLE 2 

A^Cvanomethvl-4-morpholin-4-yl-4-oxo-2-(2-trifluorome 

butvramide 
(Compound 11) 




Ui 
Si 
DO 

§ 3 I 

j\ A mixture comprised of 4-morpholin-4-yl-4-oxo-2-(2-trifluoromethyl- 

benzylsirifonylmethyl)-butyric acid (200mg, 0.47mmol), prepared as in reference 5, EDC 

m 

10 (200mg, 1.05mmol), HOBt (200mg, 1.3mmol), and aminoacetonitrile hydrochloride 
(150mg, 1.6mmol) was treated with dichloromethyl (4mL) and 4-methylmorpholine 
(0.5mL). The mixture was stirred at ambient temperature for 2 hours. After dilution with 
ethyl acetate (150mL), the solution was washed with water (30mL), saturated aqueous 
NaHC0 3 solution and brine, dried with magnesium sulfate and evaporated under vacuum. 
15 The product was crystallized from ethyl acetate/hexane to yield A^-cyanomethyl-4- 
morpholin-4-vl-4-oxo-2-(2-trifluoromethvl-benzvl-sulfonylmethvl)-butvramide (156mg) as 
a yellowish solid; *H NMR: (DMSO) 8.87 (t, J=5.5Hz, 1H), 7.81-7.57 (m, 4H), 4.74 (d, 
J=14.5Hz, 1H), 4.67 (d, J=14.5Hz, 1H), 4.13 (d, J=5.5Hz, 2H), 3.63-3.26 (m, 1 1H), 2.75 
(dd, J=6.4Hz, J=16.8Hz, 1H), 2.65 (dd, J=6.2Hz, J=16.8Hz, 1H); MS: (M + +l) 462; 

20 

The following compounds of Formula I were provided by proceeding as in Example 

2: 

A^ 4 -(4-Carbamoyl-phenylVA^ 1 -cyanomethvl-2-benzyl-sulfonylmethyl-succinamide 
(Compound 19); l H NMR: (DMSO) 10.24 (s, 1H), 8.93 (t, J=5.5Hz, 1H), 7.83 (s, 1H), 
25 7.81 (d, J=8.4Hz, 2H), 7.60 (d, J=8.4Hz, 2H), 7.44-7.35 (m, 5H), 7.23 (s, 1H), 4.53 (d, 
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J=13.6Hz, 1H), 4.48 (d, J=13.6Hz, 1H), 4.14 (m, 2H), 3.50-3.30 (m, 2H), 3.20 (dd, 
J=4.7Hz, J=13.1Hz, 1H), 2.73 (d, J=6.7Hz, 2H); MS: (M + +l) 443; and 

A^-Cvanomethvl-2-r2-(lJ-difluoro-methoxv)-benzvlsulfonvlmethyl1-4-morph 
4-vl-4-oxo-butvramide (Compound 25); l H NMR: (DMSO) 8.85 (t, J=5.5Hz, 1H), 7.52- 
5 7.43 (m, 2H), 7.31-7.22 (m, 2H), 7.13 (t, J aF =74Hz, 1H), 4.53 (s, 2H), 4.1 1 (d, J=5.5Hz, 
2H), 3.58-3.20 (m, 1 1H), 2.72 (dd, J=6.7Hz, J=16.8Hz, 1H), 2.63 (dd, J=5.9Hz, J=16.8Hz, 
1H); MS: (M + +l) 460; 

10 EXAMPLE 3 

N- r (S)- 1 -( 1 -Benzooxazol-2- vl-methanovO-propyll -4-morpholin-4-vl-4-oxo-2- 
benzvlsulfonvlmethvl-butvramide 
(Compound 29) 



A mixture comprised of 4-Morpholin-4-yl-4-oxo-2-(benzyl-sulfonylmethyl)-butyric 
acid (300mg, 0.84mmol), EDC (250mg, 1.3mmol), HOBt (250mg, 1.6mmol) and (2S)-2- 
amino-l-benzooxazol-2-yl-butan-l-ol (250mg, 1.2mmol) was treated with dichloromethyl 
(4mL) followed by 4-methylmorpholine (0.5mL). The mixture was stirred at ambient 

20 temperature for 2 hours. After dilution with ethyl acetate (150mL), the solution was 
washed with IN aqueous HC1, water, saturated aqueous NaHC0 3 solution and brine, dried 
with magnesium sulfate and evaporated under vacuum. The crude product was dissolved 
in dry dichloromethyl (lOmL) and l,l,l,l-triacetoxy-l,l-dihydro-l,2-benziodoxol-3(lH)- 
one (Dess-Martin periodinane) (500mg, 1 .2mmol) was added. After stirring at ambient 

25 temperature for 1 hour, the mixture was diluted with ethyl acetate (150mL) and treated 
with 0.26M Na 2 S 2 0 3 solution in saturated aqueous NaHC0 3 . The organic phase was 
washed with saturated aqueous NaHC03 and brine, dried with magnesium sulfate and 




15 
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evaporated to yield AT-f(S)- 1 -( 1 -Benzooxazol-2-yl-methanovl)-propvn -4-morpholin-4-vl-4- 
oxo-2-ben2vlsulfonvlmethvl-butvramide (377mg) as mixture of diastereomers. The product 
was purified by flash chromatography on silica gel (hexane/ethyl acetate ratio of 1:2 to 
1:4); 'H NMR: (DMSO), 8.85 (d, J=6.2Hz), 8.77 (d, J=6.2Hz), 1H]„ 8.00 (d, J=7.7Hz), 
7.99 (d, J=7.7Hz), 1H]„ 7.90 (d, J=8.2Hz), 7.89 (d, J=8.2Hz), 1H], 7.64 (t, J=7.9Hz, 1H), 
7.54 (t, J=7.4Hz, 1H), 7.42-7.34 (m, 5H), 5.25-5.12 (m, 1H), 4.55-4.38 (m, 2H), 3.60-3.28 
(m, 10H), 3.12-3.02 (m, 1H), 2.64-2.50 (m, 2H), 2.08-1.91 (m, 1H), 1.82-1.65 (m, 1H), 
0.98 (t, J=7.4Hz, 3H); MS: (M + +l) 542; 

The following compounds of Formula I were provided by proceeding as in Example 

3: 

N-[(SV 1 -( 1 -Benzooxazol-2-vl-methanoyl)-pentvn-4-morpholin-4-vl-4-oxo-2- 
benzvlsulfonvlmethvl-butvramide (Compound 30); 'HNMR: (DMSO), 8.84 (d, J=6.4Hz), 
8.76 (d, J=6.4Hz), 1H]„ 8.00 (d, J=7.7Hz), 7.98 (d, J=7.7Hz), 1H]„ 7.89 (d, J=8.2Hz), 7.88 
(d, J=8.2Hz), 1H], 7.64 (t, J=7.9Hz, 1H), 7.53 (t, J=7.4Hz, 1H), 7.42-7.34 (m, 5H), 5.30- 
5.17 (m, 1H), 4.53-4.37 (m, 2H), 3.56-3.26 (m, 10H), 3.12-3.00 (m, 1H), 2.66-2.52 (m, 
2H), 2.00-1.86 (m, 1H), 1.76-1.61 (m, 1H), 1. 48-1. 22 (m,4H), 0.85 (t, J=6.9Hz, 3H);MS: 
(M + +l) 570; 

(S)-2,2-Difluoro-4-(4-morpholin-4-vl-4-oxo-2-benzvlsulfonvlmethyl- 
butanoylamino)-3-oxo-hexanoic acid dimethvlamide (Compound 3 1 ); l H NMR: (DMSO) 
8.63-8.57 (m, 1H), 7.43-7.34 (m, 5H), 4.69-4.57 (m, 1H), 4.55-4.41 (m, 2H), 3.59-3.30 (m, 
10H), 3. 14-3.04 (m, 1H)„ 2.98 (s), 2.96 (s), 3H]„ 2.90 (s), 2.88 (s), 3H], 2.70-2.58 (m, 2H), 
1.90-1.72 (m, 1H), 1.66-1.50 (m, 1H), 0.89 (t, J=6.9Hz, 3H); MS: (M + +l) 546; and 

N-\(S)- 1 -( 1 -Benzvlcarbamovl-methanovl)-propvll-4-morpholin-4-vl-4-oxo-2- 
benzvlsulfonvlmethvl-butvramide (Compound 32); 'H NMR: (DMSO) 9.26-9. 19 (m, 1H)„ 
8.56 (d, J=6.7Hz), 8.51 (d, J=6.9Hz), 1H], 7.44-7.19 (m, 10H), 4.96-4.85 (m, 1H), 4.53- 
4.40 (m, 2H), 4.38-4.22 (m, 2H), 3.57-3.30 (m, 10H), 3.11-2.99 (m, 1H), 2.65-2.52 (m, 
2H), 1.86-1.71 (m, 1H), 1.61-1.48 (m, 1H), 0.89 (t, J=7.2Hz, 3H); MS: (M*"+l) 558. 
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EXAMPLE 5 

3-Biphenvl-3-Yl-A^-cvanomethyl-2-benzvlsulfonvlmethvl-propionamide 

(Compound 35) 




3-Biphenyl-3-yl-2-benzylsulfonylmethyl-propionic acid (300mg, 0.76mmol), 
prepared as in Reference 9, was combined with EDC (300mg, 1 .57mmol), HOBt (300mg, 
1.96mmol), and aminoacetonitrile hydrochloride (150mg, 1.6mmol). Dichloromethyl 
(4mL) was added and then 4-methylmorpholine (0.5mL). The mixture was stirred at 
ambient temperature for 2 hours. After dilution with ethyl acetate (150mL), the solution 
was washed with water (30mL), saturated aqueous NaHC0 3 solution and brine, dried with 
magnesium sulfate and evaporated under vacuum. The product, 3-biphenyl-3-yl-iV- 
cyanomethyl-2-benzylsulfonylmethyl-propionamide (273mg), was crystallized from ethyl 
acetate/hexane as a white solid; *H NMR: (DMSO) 8.87 (t, J=5.5Hz, 1H), 7.68-7.14 (m, 
14H), 4.45 (d, J=13.8Hz, 1H), 4.38 (d, J=13.8Hz, 1H), 4.13 (m, 2H), 3.49 (dd, J=9.4Hz, 
J=14.1Hz, 1H), 3.28-3.11 (m, 1H), 3.04-2.76 (m, 3H). MS: (M + +l)433. 

Proceeding as in Example 5 provided the following compound of Formula I: 
3-Biphenvl-4-vl-A^-cvanomethvl-2-benzvlsulfonvlmethyl-propionamide (Compound 
36); ! H NMR: (DMSO) 8.86 (t, J=5.5Hz, 1H), 7.65 (d, J=7.4Hz, 2H), 7.59 (d, J=7.4Hz, 
2H), 7.47 (t, J=7.7Hz, 2H), 7.39-7.24 (m, 8H), 4.47 (d, J=13.8Hz, 1H), 4.40 (d, J=13.8Hz, 
1H), 4.13 (m, 2H), 3.48 (dd, J=9.4Hz, J=14.1Hz, 1H), 3.23-3.11 (m, 1H), 3.04-2.75 (m, 
3H). MS: (M + +l)433;and 

3-(3-Bromo-phenvl)-A^-cvanomethvl-2-benzvlsulfonvlmethvl-propionamide 
(Compound 37); ! H NMR: (DMSO) 8.84 (t, J=5.5Hz, 1H), 7.46-7.14 (m, 9H), 4.46 (d, 
J=13.8Hz, 1H), 4.40 (d, J=13.8Hz, 1H), 4.10 (m, 2H), 3.46 (dd, J=9.4Hz, J=14.1Hz, 1H), 
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3.18-3.07 (m, 1H), 2.97 (dd, J=14.1Hz, J=3.4Hz, 1H) 2.88-2.73 (m, 2H). MS: (M + +l) 
435/437. 



EXAMPLE 6 

A^-r(S)-l-((EV2-Benzenesulfonvl-vinvl > )-pentvn-3-benzvlsulfonvl-2- 
benzvlsulfonvlmethvl-propionamide 



g (Compound 38) 



W 10 



O 
S^O 



A mixture of 3-benzylsulfanyl-2-benzylsulfanylmethyl -propionic acid (161 mg), 
prepared as in Reference 1, 3-benzenesulfonyl-l-n-butylallylamine tosylate (212 mg), 
HOBt monohydrate (77 mg) and EDC (125 mg) in methylene chloride (6 mL) was treated 
with N-methylmorpholine (0.25 mL) and stirred at room temperature for 2.5 hours. The 
15 reaction mixture was poured into ice cold dilute hydrochloric acid. The product was 
extracted with ethyl acetate and the organic extracts were washed with aqueous sodium 
bicarbonate and then with saturated sodium chloride. After drying over magnesium sulfate 
the solvents were evaporated to give a residue which was crystallized from ethyl acetate/t- 
butylmethyl ether to yield N-[(S)- 1 -((E)-2-benzenesulfonyl-vinyl)-pentyl]-3- 
20 benzylsulfanyl-2-benzylsulfanylmethyl-propionamide (160 mg). 

A solution of A^-[(S)-l-((E)-2-benzenesulfonyl-vinyl)-pentyl]-3-benzylsulfanyl-2- 
benzylsulfanylmethyl-propionamide (50 mg) in methylene chloride (5 mL) was treated 
with m-chloroperbenzoic acid (108 mg) and then stirred at room temperature for 65 
minutes. The reaction mixture was stirred with aqueous sodium bisulfite and sodium 
25 bicarbonate for 85 minutes and then extracted with methylene chloride. The organic 
extracts were washed with saturated aqueous sodium chloride and dried over magnesium 
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sulfate. Evaporation of the solvent gave a residue which was precipitated from ethyl 
acetate/t-butylmethyl ether to give Ar-r(S)-l-((EV2-benzenesulfonyl-vinvl > )-pentvll-3- 
benzvlsulfonvl-2-benzylsulfonvlmethvl-propionamide (37 mg); *H NMR (DMSO): 8.61 (d, 
J=8Hz, 1H), 7.80 (d, J=7Hz, 2H), 7.69 (t, J=7H, 1H), 7.58 (t, J=8Hz, 2H), 7.38 (m, 10H), 
6.86 (m, 2H), 4.6-4.3 (m, 5H), 3.5-3.4 (m, 5H), 1.5 (m, 2H), 1.2 (m, 4H), 0.8 (m, 3H); MS: 
MH + 632.2 (631.17). 

Proceeding as in Example 6 provided the following compound of Formula I: 

N-(3-Benzenesulfonvl-l-phenethyl-allvlV^ 
propionamide (Compound 39); *H NMR (DMSO): 8.75 (d, J=8Hz, 1H), 7.80 (d, J=7Hz, 
2H), 7.70 (t, J=7H, 1H), 7.58 (t, J=8Hz, 2H), 7.4-7.1 (m, 15H), 6.9 (m, 2H), 4.6-4.2 (m, 
5H), 3.6-3.3 (m, 5H), 2.6 (m, 2H), 1.8 (m, 2H); MS: MH* 680.4 (679.17); 



A mixture of 3-acetylsulfanyl-2-benzylsulfanylmethyl-propionic acid (0.200g), 
prepared as in Reference 10, HOBt hydrate (0.1 3g), aminoacetonitrile hydrochloride 
(0.1 5g) and EDC (0.26g) was treated with methylene chloride (6 mL) and N- 
methylmorpholine (0.35 mL). After stirring for 80 minutes at room temperature, the 
reaction mixture was diluted with ethyl acetate (50mL) and washed sequentially with 
water, aqueous sodium bicarbonate and saturated aqueous sodium chloride. The solution 
was dried over magnesium sulfate and evaporated to give thioacetic acid 5-[3- 



EXAMPLE 7 



A^-Cvanomethvl-3-(3-cvano-benzvlsulfonvl > )-2-benzvlsulfonvl-methvl- 

propionamide 
(Compound 40) 




O 
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benzylsulfanyl-2-(cyanomethyl-carbamoyl)-propyl] ester (0.218 g). 

A solution of thioacetic acid S-[3-benzylsulfanyl-2-(cyanomethyl-carbamoyl)- 
propyl] ester (0. 105 g) in dimethylformamide (1 mL) and water (0.8 mL) was cooled on ice 
and treated with 1 N aqueous potassium hydroxide (0.65 mL). 3-Cyanobenzylbromide 
5 (0. 1 29 g) in dimethylformamide (0.8 mL) was added. The reaction mixture was allowed to 
warm to room temperature while stirring overnight. The reaction mixture was then poured 
into ice water and extracted with ethyl acetate (50 mL) and washed with water and 
D saturated aqueous sodium chloride. The solution was dried over magnesium sulfate and 

s i 

|7j evaporated to give 2-benzylsulfanylmethyl-3-(3-cyano-benzylsulfanyl)-iV-cyanomethyl- 

I ir; 

J* ; 10 propionamide (0. 1 35 g). 

BO 2-Benzylsulfanylmethyl-3-(3-cyano-benzylsulfanyl)-A^-cyanomethyl-propionamide 
(0.135 mg) in methanol (lOmL) was treated with a solution of Oxone® (0.6 15g) in water 
(1.3mL) and the resulting mixture was stirred at room temperature for 45 minutes. The 
reaction mixture was diluted with water (50mL) and then the methanol was removed by 
1 5 rotary evaporation. The residue was diluted with ethyl acetate and water. The product was 
extracted with ethyl acetate and the organic layer washed with water and saturated aqueous 
sodium chloride. The solution was dried over magnesium sulfate and evaporated to give 
A^-Cvanomethvl-3-(3-cvano-benzvlsulfonvl)~2-benzvlsulfonvlmethvl-propionamide (0.138 
g); l H NMR: (DMSO) 9.19 (t, J=5Hz, 1H), 7.88 (d, J=8Hz, 1H), 7.82 (s, 1H), 7.72 (d, 
20 J=9Hz, 1H), 7.62 (t, J=8Hz, 1H), 7.38 (s, 5H), 4.65 (d, J=14Hz, 1H), 4.58 (d, J=14Hz, 1H), 
4.53 (d, J=13Hz, 1H), 4.47 (d, J=13Hz, 1H), 4.17 (d, J=5Hz, 2H), 3.5-3.3 (m, 5H); MS: 
(M + +l) 460.2; 459.09. 



fy 



25 EXAMPLE 8 

4-Morpholin-4-vl-4-oxo-2-benzvlsulfonvlmethvl-A^-((S)-l-ri-(3-phenyl- 
T 1 ,2,41oxadiazol-5-vl)-methanovll -propyl ) -butvramide 
(Compound 41) 
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□ A mixture of (S)-2-amino-l-(3-phenyl-[l,2,4]oxadiazol-5-yl)-butan-l-one, prepared 

lj as in Reference 1 1 , 4-morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl-butyric acid (200mg, 

ITI 5 0.56mmol), EDC (200mg, 1 .05mmol), HOBt (200mg, 1 .30mmol), CH 2 C1 2 (4mL) and 4- 

H; : ; methylmorpholine (0.5mL) was stirred at ambient temperature for 2 hours. After dilution 

w with ethyl acetate ( 1 50mL), the solution was washed with water (30mL), saturated aqueous 

M s NaHC0 3 solution and brine, dried with MgS0 4 and evaporated under vacuum. The crude 

nJ 

n ; product was dissolved in dry dichloromethyl (lOmL) and l,l,l,l-triacetoxy-l,l-dihydro- 

+ ! 10 l,2-benziodoxol-3(lH)-one (Dess-Martin periodinane) (500mg, 1.2mmol) was added. 

U 

M> After stirring at ambient temperatures for 1 hour, the mixture was diluted with ethyl acetate 

(150mL) and treated with Na 2 S 2 0 3 solution (0.26M) in saturated aqueous NaHC0 3 . The 
organic phase was washed with saturated aqueous NaHC0 3 and brine, dried with MgS0 4 
and evaporated. The product was purified by flash chromatography on silica gel 

15 (hexane/ethyl acetate in a 1:2 to 1:4 ratio) to yield 4-Morpholin-4-yl-4-oxo-2- 
benzylsulfonvlmethyl-Ar- { (S)- -(3-phenvM 1 ,2,41oxadiazoI-5-vD-methanovn-propyl I - 
butvramide (150mg) as mixture of diastereomers; ! H NMR: (DMSO), 9.03 (d, J=5.9Hz), 
8.89 (d, J=6.4Hz), 1H], 8.09-8.03 (m, 2H), 7.66-7.55 (m, 3H), 7.42-7.33 (m, 5H), 4.97- 
4.78 (m, 1H), 4.53-4.35 (m, 2H), 3.58-3.02 (m, 11H), 2.65-2.50 (m, 2H), 2.06-1.90 (m, 

20 1H), 1.83-1.66 (m, 1H), 0.97 (t, J=7.2Hz, 3H); MS: (M + +l) 569. 



25 



Example 9 

A^-Cvanomethyl-2-r2-lJ-difluoro-methoxv > )-benzvlsulfanylmethyll-3- 



benzylsulfanvl-propionamide 
629 
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(Compound 42): 




o 



A mixture of 2-benzylsulfanylmethyl-3-[2-( 1 , 1 -difluoromethoxy)-benzyl-sulfanyl]- 
propionic acid (96 mg, 0.241 mmol)(prepared above in Reference 2), HOBt hydrate (37 
mg, 0.24 mmol), aminoacetonitrile hydrochloride (33 mg, 0.36 mmol), EDC (69 mg, 0.36 
mmol) and N-methylpyrolidinone (1 mL) was treated with N-methylmorpholine (0.050 
mL) and then stirred at room temperature for 3 hours. The reaction mixture was then 
poured into cold dilute HC1 and the product extracted with ethyl acetate, The organic 
extracts were washed with aqueous sodium bicarbonate then saturated sodium chloride and 
dried over magnesium sulfate. Evaporation of the solvent then gave N-cvanomethyl-2-r2- 
1 , 1 -difluoro-methoxv)-benzvlsulfanvlmethvn-3-benzvlsulfanvl-propionamide (46 mg). 

The following compounds of Formula 1 are provided by this method by substitution 
of 2-benzylsulfanylmethyl-3-[2-( 1 , 1 -difluoromethoxy)-benzylsulfanyl] -propionic acid with 
the appropriate carboxylic acid: 

A^-Cvanomethvl-3-(2-trifluoromethvl-benzvlsulfanvl)-2-(2-trifluoro- 
methvl-benzvlsulfanylmethylVpropionamide (Compound 43); ^-NMR (CDC1 3 ) 8: 
7.57 (m, 6H); 7.36 (t, J=7.4 Hz, 2H); 6.01 (m, 1H); 4.16 (d, J=5.9 Hz, 2H); 3.86 (s, 
4H); 2.70 (m, 4H); 3.35 (m, 1H); MS: (M+) 507.0, M(-) 504.2; 

A^-Cvanomethvl-3-isobutvlsulfanvl-2-isobutvlsulfanvlmethvl-propionamide 
(Compound 44); *H NMR (DMSO): 8.77 (t, 1=6 Hz, 1H), 4.5 (d, J=6 Hz, 2H), 2.60 (s, 
5H), 2.34 (d, J=7 Hz, 4H), 1.70 (hept, J=7 Hz, 2H), 0.91 (d, J=7Hz, 12H); MS: M(H+) 
303.0 (302.15); 

A^-Cvanomethvl-4-phenvlsulfanvl-2-(2-phenvlsulfanvl-ethyl)-butvramide 
(Compound 45); l H NMR (DMSO): 8.83 (t, J=5Hz, 1H); 7.3 (m, 10H); 4.22 (d, J=6Hz, 
2H); 2.90 (m, 4H); 2.65 (m, 1H); 1.85 (m, 2H); 1.72 (m, 2H); MS: M(H+) 370.4 
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(370.12); 

A^Cvanomethyl-3-r2-( 1 , 1 -difluoro-methoxyVbenzvlsulfanvll -2-\2-( 1 , 1 -difluoro- 
methoxvybenzylsulfanylmethvll-propionamide (Compound 46); *H NMR (DMSO): 
8.88 (t, J=5Hz, 1H); 7.4-7.1 (m, 8H); 7.15 (t, J=74Hz, 2H); 4.18 (t,J=3Hz, 2H); 3.74 (d, 
J=13Hz, 4H); 2.75 (m, 1H); 2.65-2.5 (m, 4H); MS: M(H+) 504.1 (502.1); and 

3-BenzvlsulfanvI-2-benzvlsulfanvlmethvl-A^-cvanomethvl-propionamide 
(Compound 47); ] H NMR (DMSO): 8.86 (t, J=6Hz, 1H); 7.26 (m, 10H); 4.20 (d, 
J=5Hz, 2H); 3.7 (s, 4H); 2.73 (m, 1H); 2.55-2.37 (m, 4H); MS: M(H+) 370.4 (370.12). 

Example 10 

N-Cvanomethyl-2-r2-l J-difluoro-methoxy)-benzvlsulfonvlmethvn-3- 



benzvlsulfonvl-propionamide 
(Compound 48) 




A solution of N-cyanomethyl-2-[2-(l ,l-difluoro-methoxy)-benzyl-sulfanylmethyl]- 
3-benzylsulfanyl-propionamide (46 mg) in methanol (5 mL) was treated with Oxone® (184 
mg in 2.5 mL of water) and stirred at ambient temperature for 18 hours. An additional 
portion of Oxone® (166mg in 1 .5 mL of water) was added along with more methanol (10 
mL) and the reaction mixture was stirred again for 18 hours. Water was added to the 
reaction mixture and the methanol was removed by rotary evaporation and the product was 
extracted with ethyl acetate. The organic extracts were washed with aqueous sodium 
bicarbonate then saturated sodium chloride and dried over magnesium sulfate. Evaporation 
of the solvent then gave N-cvanomethyl-2-r2-( 1 , 1 -difluoro-methoxv)- 
benzvlsulfonvlmethvll-3-phenvl-methvlsulfonvl-propionamide (67 mg); ! H NMR 
(DMSO): 9.19 (t, J =5 Hz, 1H), 7.47 (m, 2H), 7.38 (s, 5H), 7.25 (m, 2H), 7.13 (t, J=74Hz, 
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1H), 4.54 (s, 2H), 4.53 (d, J=14 Hz, 1H), 4.46 (d, J = 14 Hz, 1H), 4.16 (d, J = 5 Hz, 2H), 
3.5 (m, 5H); MS: M(H+) 501.0 (500.09). 



The following compounds of Formula 1 are provided by this method by substitution 
5 of N-cyanomethyl-2-[2-(l , l-difluoro-methoxy)-benzyl-sulfanylmethyl]-3-benzylsulfanyl- 
propionamide with the appropriate N-cyanomethyl propionamide: 

jV-Cvanomethvl-3-(2-trifluoromethvl-benzvlsulfonvl)-2-(2-trifluoromethvl- 
jf; benzvlsulfonvlmethvn-propionamide .(Compound49); 'H-NMR (DMSO) 8: 9.23 (t, J=5.4 

O Hz, 1H); 7.79 (m, 2H); 7.67 (m, 6H); 4.72 (m, 4H); 4.18 (t, J=2.7 Hz, 2H); 3.53-3.76 (m, 

w 

m 10 5H); MS: M(+) 539.0; M(-) 536.6; 

2* 4-Benzenesulfonvl-2-(2-benzenesulfonvl-ethvl)-7V-cvanomethvl-butvramide 
U! (Compound 50); X H NMR (DMSO): 8.67 (t, J=5Hz, 1H); 7.85 (m, 4H); 7.73 (m, 2H); 7.64 

(m, 4H); 4.06 (m, 2H); 3.12 (m, 4H); 2.4 (m, 1H); 1.66 (m, 4H); MS: M(H+) 435.2 
(434.10); 

15 jV-Cvanomethvl-3-r2-( 1 a 1 -difluoro-methoxv)-benzvlsulfonvn-2-r2-( 1 , 1 -difluoro- 

methoxv)-benzvlsulfonylmethvll-propionamide (Compound 5 1); ! H NMR (DMSO): 9.17 
(t, J=5Hz, 1H); 7.5-7.4 (m, 4H); 7.3-7.2 (m, 4H); 7.12 (t, J=74Hz, 2H); 4.54 (s, 4H); 4.15 
(m, 2H); 3.6-3.4 (m, 5H); MS: M(H+) 567.2 (566.08); and 

A^-Cvanomethvl-3-benzvlsulfonvl-2-benzvlsulfonylmethvl-propionamide 
20 (Compound 52); 'H NMR (DMSO): 9.19 (t, J=5Hz, 1H); 7.38 (s, 10H); 4.53 (d, J=14Hz, 
2H); 4.46 (d,J=14Hz, 2H); 4.17 (t, J=3Hz, 2H); 3.5-3.3 (m, 5H); MS: M(H+) 435.2 
(434.1). 



S 

ru 

ru 



The following compounds of Formula I are provided by the methods described in 
25 this application: 

N- \(S)- 1 - ( 1 -Benz ylcarbamovl-methanovD-propyll -3-benz ylsulfonyl-2- 
benzvlsulfonvlmethvl-propionamide (Compound 53); 'H-NMR (DMSO) 5: 9.27 (t, J=6Hz, 
1H); 8.89 (d, J=6 Hz, 1H); 7.4-7.2 (m, 15H); 5 (m, 1H); 4.5 (m, 4H); 4.3 (m, 2H); 3.67 (m, 
1H); 3.5-3.2 (m, 4H), 1.8 (m, 1H)1.6 (m, 1H); 0.91 (t, J=7Hz, 3H); MS: (M+) 599.0, M(-) 
30 598.18; 



632 



ru 



1016 US 

N-l(S)- 1 -( 1 -Benzooxazol-2-vl-methanovl)-butyll -2-F2-( 1 , 1 -difluoro-methoxy)- 
benzvlsulfonvlmethvll-3-benzvlsulfonvl-propionamide (Compound 54); 'H-NMR (DMSO) 
8: 9.1 (t, J=6Hz, 1H); 7.99 (d, J=8Hz, 1H); 7.88 (d, J=8Hz, 1H); 7.7-7.2 (m, 14H); 5.35 (m, 
1H); 4.6-4.4 (m, 5H); 3.7-3.3 (m, 5H); 1.9 (m, 1H), 1.7 (m, 1H)1.45 (m, 2H); 0.90 (t, 
5 J=7Hz, 3H); MS: (M+) 599.0, M(-) 598.18; 

Af-Cvanomethyl-3-(2-methvl-propane- 1 -sulfonvl)-2-(2-methyl-propane- 1 - 
sulfonvlmethvlVpropionamide (Compound 55); 'H-NMR (DMSO) 8: 9.13 (t, J=5Hz, 1H); 
O 4.14 (m, 2H); 3.5-3.3 (m, 5H), 3.1-2.95 (m, 4H), 2.17 (h, J=7Hz, 2H)1.01 (d, J=7Hz, 12H); 

y MS: (M+) 367.0, 366.13; 

yl 10 Acetic acid (2S,3S)-3-(4-moipholin-4-vl-4-oxo-2-benzvlsulfonvlmethvl- 

m butanovlamino)-4-oxo-azetidin-2-vl ester (Compound 58); 'H NMR: (DMSO) 9.19 (d, 

W J=5.9Hz, 1H)„ 8.94 (d, J=7.6Hz), 8.90 (d, J=7.6Hz), 1H], 7.42-7.35 (m, 5H), 5.70 (m, 1H), 

4.60 (m, 1H), 4.56-4.40 (m, 2H), 3.58-3.06 (m, 1 1H), 2.70-2.50 (m, 2H), 2.07 (s, 3H); MS: 
(M + +l) 482; 

15 A^-Cyanomethvl-3-(2-methvl-thiazol-4-vlmethvlsulfonvl)-2-benzvl-sulfonvlmethyl- 
M propionamide (Compound 59); ! H NMR (DMSO): 9.14 (t, J=5 Hz, 1H), 7.52 (s, 1H), 7.38 

(s, 5H), 4.64 (s, 2H), 4.53 (d, J=14 Hz, 1H), 4.46 (d, J = 14 Hz, 1H), 4.16 (d, J = 5 Hz, 2H), 
3.5 (m, 5H), 2.63 (s, 3H); M=455.06, M(H+)=456.0; 

A^-(3-Benzenesulfonvlamino-2-oxo-propvl)-4-morpholin-4-yl-4-oxo-2- 
20 benzvlsulfonvlmethvl-butvramide (Compound 60); 'H NMR: (DMSO) 8.46 (t, J=5.2Hz, 
1H), 7.97 (t, J=5.7Hz, 1H), 7.79 (d, J=7Hz, 2H), 7.66-7.52 (m, 3H), 7.44-7.36 (m, 5H), 
4.56-4.43 (m, 2H), 3.94 (d, J=5.2Hz, 2H), 3.84 (d, J=5.7Hz, 2H), 3.59-3.04 (m, 1 1H), 2.75- 
2.55 (m, 2H); MS: (M + +l) 566; 

3-Biphenvl-3-vl-7V-cyanomethvl-2-r2-( 1 , 1 -difluoro-methoxv)-benzvl- 
25 sulfonvlmethvll -propionamide (Compound 61); 'H NMR: (DMSO) 8.86 (t, J = 5.4 Hz, 
1H), 7.70-7.10 (m, 13H), 7.12 (t, J = 73.7 Hz, 1H), 4.46 (s, 2H), 4.13 (m, 2H), 4.10 (d, J = 
5.6Hz, 2H), 3.57 (m, 1H), 3.20-3.00 (m, 2H), 3.00-2.80 (m, 2H); MS: (M + +l) 499; 

(3'-(2-(Cvanomethvl-carbamovl)-3-r2-(l,l-difluoro-methoxv)-benzvl-sulfonvll- 
propvU-biphenvl-4-yl)-carbamic acid ethyl ester (Compound 62); *H NMR: (DMSO) 9.70 
30 (s, 1H), 8.84 (t, J = 5.4 Hz, 1H), 7.55 (s, 4H), 7.50-7.15 (m, 8H), 7.1 1 (t, J = 73.7 Hz, 1H), 
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4.45 (s, 2H), 4.13 (m, 2H), 4.09 (d, J = 5.5Hz, 2H), 3.56 (m, 1H), 3.20-3.00 (m, 2H), 2.95- 
2.75 (m, 2H), 1.24 (t, J = 6.9 Hz, 3H); MS: (M + +l) 586; 

Af-Cyanomethyl-2-r2-( 1 , 1 -difluoro-methoxv)-benzvlsulfonyImethvll -3-(4'- 
methvlsulfonylamino-biphenvl-3-vl)-propionamide (Compound 63); *H NMR: (DMSO) 
5 9.77 (s, 1H), 8.79 (t, J = 5.4 Hz, 1H), 7.57 (d, J=8.6, 2H), 7.50-7.00 (m, 8H), 7.27 (d, 
J=8.6 Hz, 2H), 7.06 (t, J = 73 Hz, 1H), 4.40 (s, 2H), 4.04 (d, J = 5.6Hz, 2H), 3.51 (m, 1H), 
3.20-3.00 (m, 2H), 2.90-2.70 (m, 2H); MS: (M + +l) 592; 

3-(3-Bromo-phenvl VA^cvanomethyl-2-r2-( 1 , 1 -difluoro-methoxvVphenyl- 

O methylsulfonvlmethvll-propionamide (Compound 64); "H NMR: (DMSO) 8.80 (t, J = 5.4 

W 

jjfj 10 Hz, 1H), 7.50-7.35 (m, 4H), 7.35-7.15 (m, 4H), 7.13 (t, J = 73 Hz, 1H), 4.46 (s, 2H), 4.06 

(d, J = 5.4Hz, 2H), 3.53 (m, 1H), 3.20-3.00 (m, 2H), 2.90-2.70 (m, 2H); MS: (MM) 501; 
UJ A^-Cvanomethvl-2-((E)-3-phenvl-allvl)-3-benzvlsulfonvl-propionamide (Compound 

L 65); *H NMR: (DMSO) 8.85 (t, J = 5.4 Hz, 1H), 7.40-7.10 (m, 10H), 6.35 (d, J=15 Hz, 

n=i 1H), 6.15-5.95 (m, 1H), 4.41 (s, 2H), 4.08 (d, J = 5.4Hz, 2H), 3.56-3.35 (m, 2H), 3.25-2.90 

Ip. 15 (m, 3H); MS: (M + +l) 383; and 

iV-Cvanomethvl-3-benzvlsulfonvl-2-(3-phenvl-propvl)-propionamide (Compound 
66); 'H NMR: (DMSO) 8.91 (t, J = 5.4 Hz, 1H), 7.45-7.10 (m, 10H), 4.41 (s, 2H), 4.08 (d, 
J = 5.4Hz, 2H), 3.30-2.80 (m, 3H), 2.34 (t, J = 7.4 Hz, 2H), 2.22-2.12 (m, 2H), 2.10-1.85 
(m, 2H); MS: (M + +l) 385. 

20 

EXAMPLE 11 

4-Morpholin-4-yl-4-oxo-A^-r 1 -(2-oxo-2-phenyl-acetyI)-pentvll -2-benzvlsulfonvlmethvl- 

butyramide 

25 (Compound 67) 
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2-Amino-l-(2-phenyl-[l,3]dithian-2-yl)-hexan-l-ol, prepared as in reference 12, 
was coupled with 4-morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl-butyric acid, according 
to the procedure outlined in example 8, resulting in N-{ 1 -[Hydroxy- (2-phenyl- 
[ 1 ,3]dithian-2-yl)-methyl]-pentyl } -4-morpholin-4-yl-4-oxo-2-benzylsulfonyl-methyl- 
butyramide as a mixture of diastereomers. 

AM 1 - [Hydroxy-(2-pheny 1- [ 1 ,3]dithian-2-yl)-methyl] -pentyl } -4-morpholin-4-yI-4- 
oxo-2-benzylsulfonylmethyl-butyramide (0.23 g, 0.35 mmol) in 9mL acetonitrile and 
2.25mL water at 23°C was mixed with finely ground HgCl 2 (212 mg, 0.78 mmol) and 
finely ground calcium carbonate (90 mg, 0.89 mmol). The mixture was stirred for 25 
minutes and then diluted with ethyl acetate. Water was added and the pH lowered to 6 by 
the addition of IN HC1. After separation, the organic layer was washed sequentially with 
water and brine (twice). The organics were dried with magnesium sulfate, concentrated 
and chromatographed on silica gel using a hexane-ethyl acetate gradient to afford 150 mg 
of //-[l-(l-Hydroxy-2-oxo-2-phenyl-ethyl)-pentyl]-4-morpholin-4-yl-4-oxo-2-phenyl- 
methylsulfonylmethyl-butyramide as a mixture of diastereomers (76% yield). 

N-[ 1 -( 1 -Hydroxy-2-oxo-2-phenyl-ethyl)-pentyl]-4-morpholin-4-yl-4-oxo-2- 
benzylsulfonylmethyl-butyramide was oxidized by methods described in the above 
examples resulting in 4-morpholin-4-yI-4-oxo-iV-[ 1 -(oxo-phenvl-acetyl)-pentvn-2- 
benzvlsulfonvlmethvl-butvramide as a mixture of diastereomers ; 1 HNMR: (DMSO), 8.9 
(d, J = 6 Hz), 1/2H diastereomeric],, 8.86 (d, J = 6 Hz), 1/2H diastereomeric], 7.89-7.84 
(m, 2H), 7.7-7.67 (m, 1H), 7.56-7.5 (m, 2H), 7.4-7.3 (m, 5H), 4.56-4.54 (m, 1H), 4.41-4.35 
(m, 2H),3.4-4.6 (m, 4H), 3.35-3.25 (m, 4H), 3.2-3.1 (m, 2H), 2.99-2.95 (m, 1H), 1.9-1.6 
(m, 2H), 1.5-1.2 (m, 6H), 1.0-0.9 (m, 3H); MS: (M + + 1) 557. 
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EXAMPLE 12 

3-(4-Morpholin-4-vl-4-oxo-2-benzvlsulfonylmethvl-butvrvlamino)-4'Oxo-- 
pyrrolidine- 1-carboxvlic acid tert-butyl ester 




(Compound 68) 



4-Morpholin-4-yl-4-oxo-2-benzylsulfonyhnethyl-butyric acid (120mg, 0.34mmol), 
3-amino-4-hydroxy-pyrrolidine-l-carboxylic acid tert-butyl ester (150mg, 0.74mmol), 
prepared as in reference 13, EDC (0.3g, 1.6mmol), and HOBt (150mg, 0.96mmol) were 
combined. Dichloromethyl (lOmL) was added and then 4-methylmorpholine (0.5mL). 
The mixture was stirred at ambient temperature for 2hours. After dilution with ethyl 
acetate (200mL) the solution was washed with IN aqueous HC1 (50mL), saturated aqueous 
NaHC0 3 (50mL) and brine (50mL), dried with MgS0 4 and evaporated under vacuum. The 
crude 3-hydroxy-4-(4-morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl-butyrylamino)- 
pyrrolidine-l-carboxylic acid tert-butyl ester was dissolved in DMSO (5mL). 
Triethylamine (0.5mL) and then S0 3 pyridine complex (150mg) were added and the 
mixture was stirred at ambient temperature for 3 hours. After dilution with ethyl acetate 
(lOOmL), the solution was washed with water (50mL) and brine, dried with MgS0 4 and 
evaporated under vacuum. The residue was purified by flash chromatography on silica gel. 
Eluent: 5% methanol in ethyl acetate. Yield: 40mg 3-(4-morpholin-4-vl-4-oxo-2- 
benzvlsulfonylmethyl-butyrylamino)-4-oxo-pyrrolidine-l-carboxylic acid tert-butyl ester 
as white solid as mixture of diastereomers; *H NMR: (DMSO) 8.80-8.66 (m, 1H), 7.42- 
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7.34 (m, 5H), 4.52-4.41 (m, 2H), 4.34-4.20 (m, 1H), 3.98-3.88 (m, 1H), 3.82 (d, J=18.5Hz, 
1H), 3.70-3.05 (m, 13H), 2.70-2.52 (m, 2H), 1.41 (s, 9H); MS: (M+H) + 538. 

EXAMPLE 13 

4-(4-Morpholin-4-vl-4-oxo-2-benzvlsulfonvlmethvl-butvrylamino > )-3-oxo-azepane-l- 

carboxylic acid benzyl ester 
(Compound 69) 




Sodium hydride (60% in mineral oil, lOg, 250mmol) was suspended in dry DMF. 
Allyl-carbamic acid benzyl ester (19. lg, lOOmmol) was added drop wise at ambient 
temperature. After stirring for 5 minutes, 5-bromo-l-pentene (25g, 168mmol) was added 
drop wise. Stirring was continued at 50°C for 1 hour. The reaction was quenched with 
water and then partitioned between diethyl ether and water. The ether layer was washed 
with water and brine, dried with MgS0 4 and evaporated under vacuum. Flash 
chromatography (ethyl acetate/hexane 1:9) gave 15. 5g allyl-pent-4-enyl-carbamic acid 
benzyl ester. 

Allyl-pent-4-enyl-carbamic acid benzyl ester (15. 5g, 59.8mmol) was dissolved in 
dichloromethyl and bis(tricyclohexylphosphine)benzylidene ruthenium(IV) dichloride ( 1 g) 
was added. The mixture was refluxed under a nitrogen atmosphere until TLC analysis 
showed complete reaction. The solvent was evaporated under vacuum and the residue was 
purified by flash chromatography (ethyl acetate/hexane 1:9). Yield: 7.8g 2,3,4,7- 
Tetrahydro-azepine-l-carboxylic acid benzyl ester. 

To a solution of 2,3,4,7-tetrahydro-azepine-l-carboxylic acid benzyl ester (4.5g, 
19.45mmol) in dichloromethyl (50mL) was added m-chloroperbenzoic acid (60mmol). 
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The mixture was stirred at ambient temperature for 16 hours. Saturated aqueous K 2 C0 3 
solution was added and the mixture was extracted with dichloromethyl. The combined 
organic layers were washed with saturated aqueous NaHC0 3 and brine, dried with MgS0 4 
and evaporated under vacuum. The crude epoxide was dissolved in a 8: 1 methanol/water 
mixture (lOOmL). Ammonium chloride (3.2g, 60mmol) and sodium azide (3.9g, 60mmol) 
was added and the mixture was heated at 60°C for 48 hours. Most of the solvent was 
removed under vacuum. The residue was extracted with ethyl acetate. The combined 
organic layers were washed with saturated aqueous NaHC0 3 (200mL) and brine (200mL), 
dried with MgS0 4 and evaporated under vacuum. Flash chromatography of the residue 
(hexane/ethyl acetate 3:1) gave 3.3g of 4-azido-3-hydroxy-azepane-l -carboxylic acid 
benzyl ester. 

To a solution of 4-azido-3-hydroxy-azepane-l -carboxylic acid benzyl ester (3.3g, 
1137mmol) in methanol (50mL) was added triethylamine (5mL) and 1,3-propanedithiol 
(3.42mL, 35mmol). The mixture was stirred at ambient temperature until TLC analysis 
showed complete consumption of the starting material. A white precipitate was removed 
by filtration and the filtrate was evaporated to dryness. The residue was triturated with a 
1:1 hexane/diethyl ether mixture to remove excess dithiol and dried under vacuum. 

The crude 4-amino-3-hydroxy-azepane- 1 -carboxylic acid benzyl ester was coupled 
to 4-morpholin-4~yl-4-oxo-2-benzylsulfonylmethyl-butyric acid and oxidized, as described 
above, to yield 4-(4-morpholin-4-vl-4-oxo-2-benzvlsulfonylmethvl-butvrvlamino)-3-oxO" 
azepane-1 -carboxylic acid benzyl ester ; ^NMR: (DMSO) 8.46-8.42 (m, 1H), 7.44-7.24 
(m, 10H), 5.18-5.04 (m, 2H), 4.52-4.33 (m, 4H), 4.04-3.76 (m, 2H), 3.58-3.30 (m, 11H), 
3.1 1-3.03 (m, 1H), 2.96-2.78 (m, 1H), 2.72-2.57 (m, 1H), 1.84-1.55 (m, 4H); MS: (M+H) + 
600. 

EXAMPLE 14 

N-( 1 , 1 -Dimethvl-2-oxazolor4,5-blpvridin-2-yl-2-oxo-ethvl)-4-morpholin-4-yl-4-oxo-2- 

benzylsulfonylmethvl-butvramide 
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5 (Compound 70) 

To a stirred mixture of 4-morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl-butyric 

us, 

p. acid (142mg, 0.4mmol), 2-amino-2-methyl-l-oxazolo[4,5-b]pyridin-2-yl-propan-l-one 

Ci TFA salt (165mg), prepared as in reference 14, and HOBt (73mg, 0.45mmol) in MeCl 2 

Lij 

[f| 10 (5ml) was added EDC (115mg, 0.6mmol) and N-methylmorpholine (0.25ml) at room 

i 

jy temperature. After stirring for 14 hours, the reaction mixture was extracted with ethyl 

yj 

Lij acetate. The organic layer was washed with saturated NaHCC>3, brine, dried with MgSC>4 

y : and concentrated. The residue was purified by silica gel column chromatography to yield 

jj! 92 mgof N-{ l-[(5-Ethyl-[l,3,4]oxadiazol-2-yl)-hydroxy-methyl]-butyl}--4-morpholin^-yl- 

£ 15 4-oxo-2-benzylsulfonylmethyl-butyramide. 

fi This amide was treated with Dess-Martin periodinane (125.6mg, 0.254mmol) at 

room temperature. After stirring for 1 hour, 5ml of saturated Na 2 S 2 03-NaHC03 were 
added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 
washed with brine, dried with MgSC>4 and concentrated. The residue was purified with 
20 silica gel column chromatography to yield 31 mg of N-( 1 , 1 -dimethyl~2~oxazolor4,5- 
blpvridin-2-vl'2-oxo-ethYl)-4-morpholin-4-vl-4-oxo-2-benzvlsulfonvlmethyl-butvramide ; 
H 1 NMR(DMSO-d): 9.36(1H, s, NH), 8.68(1H, d, J=4.7Hz), 8.34(1H, d, J=8.42Hz), 
7.62(1H, dd, J=4.7Hz, J=8.42Hz), 7.4-7.4(5H, m), 4.41-4.3(2H, s), 3.5-3(12H, m), 2.2- 
2.1(1H, m), 1.6(3H, s), 1.51(3H, s); MS: 541.4(M-1), 543.4(M+1). 

25 

EXAMPLE 15 

AT-r 1 -(5-Ethvl-r 1 3,41oxadiazole-2-carbonvl)-butvll-4-morpholin-4-vl-4-oxo-2- 
benzvlsulfonvlmethvl-butyramide 
30 (Compound 71) 
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To a stirred mixture of 4-morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl- 
butyric acid (177.7mg, O.Smmol), 2-amino-l-(5-ethyl-l,3,4-oxadiazole-2-yl)-l-pentanol 
HC1 salt (117.5mg), and HOBt (91.8mg, 0.6mmol) in MeCl 2 (5ml), was added EDC 
(144mg, 0.75mmol) and N-methylmorpholine (0.3ml) at room temperature. After stirring 
for 14 hours, the reaction mixture was extracted with ethyl acetate. The organic layer was 
washed with saturated NaHC0 3 , brine, dried with MgS0 4 and concentrated to yield 240 
mg of crude product (MS: 536(M-1), 538.4(M+1)). Without further purification, the crude 
product was treated with Dess-Martin periodinane (334mg, 0.67mmol) at room 
temperature in 5mL of MeC^. After stirring for 1 hour, 5mls of saturated Na 2 S 2 0 3 - 
NaHC0 3 were added. After a further 0.5 hours, the reaction mixture was extracted with 
ethyl acetate, washed with brine, dried with MgS0 4 and concentrated. The residue was 
purified with silica gel column chromatography to yield 110 mg of A^-ri-(5-ethyI- 
ri3,41oxadiazole~2-carbonvn-butvl1-4-morpholin-4--vl-4-oxo-2-benzvlsulfonvlmethvl- 
butvramide ; H 1 NMR(DMSO-d): 8.84(1/2H, d, NH, diastereomeric), 8.78(1/1H, d, NH, 
diastereomeric), 7.45-7.2(5H, m), 5.05-4.9(lH, m), 4.48-4.3(2H,m), 3.6-3.4(4H, m), 3.4- 
3.2(4H, m), 3.1-2.4(6H, m), 1.9-1.75(1H, m), 1.7-1.55(2H, m), L25-L2(2H, m), 1.2- 
1.1(3H, m), 0.9-0.8(3H, m); MS: 534M-1), 535.8(M+1). 



EXAMPLE 16 

A^-ri-(5-Ethvl-rh3,41oxadiazole-2-carbonvl)-butvn-4-oxo-2-benzvlsulfonvl-methyl-4- 

piperidin- 1 -vl-butyramide 
(Compound 72) 
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To a stirred mixture 4-oxo-2-benzylsulfonylmethyl-4-piperidin-l-yl-butyric acid 
(176. 5mg, 0.5mmol), 2-amino-l-(5-ethyl-l,3,4-oxadiazole-2-yl)-l-pentanol HC1 salt 
H (117.5mg), and HOBt (91.8mg, 0.6mmol) in MeCl 2 (5ml), was added EDC (144mg, 

jSj 5 0.75mmol) and N-methylmorpholine (0.3ml) at room temperature. After stirring for 14 

IjJ hours, the reaction mixture was extracted with ethyl acetate. The organic layer was washed 

with saturated NaHC0 3 , brine, dried with MgS0 4 and concentrated to yield 270mg of 
crude product; MS: 534.1(M-1), 535.7(M+1). 

The amide was then treated with Dess-Martin periodinane (378.7mg, 0.675mmol) 
10 at room temperature in 5 ml of MeC^. After stirring for 1 hour, 5ml of saturated Na 2 S 2 0 3 - 
NaHCC>3 were added. After a further 0.5 hours, the reaction mixture was extracted with 
ethyl acetate, washed with brine, dried with MgS0 4 and concentrated. The residue was 
purified with silica gel column chromatography to yield 165 mg of N-ri-(5-Ethyl- 
ri,3,41oxadiazole-2-carbonvl)-butvl1-4-oxo-2-benzyl-sulfonvl-methvl"4-piperidin-l-vl- 
15 butvramide ; H 1 NMR (DMSO-d): 8.85(1/2H, d, NH, diastereomeric), 8.78(1/2, d, NH, 
diastereomeric), 7.4-7.2(5H, m), 5.1-4.9(1H, m), 4.5-4.3(2H,m), 3.5-3.2(8H, m), 3.1- 
2.6(1H, m), 2.9(2H, m), 1.9-1.6(2H, m), 1.6-1.2(8H, m), L24(3H, m), 0.9-0.8(3H, m); 
MS: 531.6(M-1), 533.4(M+1). 



20 



EXAMPLE 17 

N-\l-( 5-Ethyl- r 1 ^^loxadiazole^-carbonvD-butyll -4-oxo-2-benzvlsulfonvl-methvl-4- 

pvrrolidin- 1 - vl -butvramide 
(Compound 73) 
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To a stirred mixture 4-cyclopentyl-4-oxo-2-benzylsulfonylmethyl-butyric acid 
(169.5mg, O.Smmol), 2-amino-l-(5-ethyl-l,3,4-oxadiazole-2-yl)-l-pentanol HC1 salt 
5 (117.5mg), and HOBt (91.8mg, 0.6mmol) in MeCl 2 (5ml), was added EDC (144mg, 
0.75mmol) and N-methylmorpholine (0.3ml) at room temperature. After stirring for 14 
hours, the reaction mixture was extracted with ethyl acetate. The organic layer was washed 
with saturated NaHC0 3 , brine, dried with MgS0 4 and concentrated to yield 240 mg of 
crude product. The crude product was treated with Dess-Martin periodinane (343mg, 

10 0.693mmol) at room temperature in 5mls of MeCl 2 . After stirring for 1 hour, 5mls of 
saturated Na 2 S 2 0 3 -NaHC03 were added. After a further 0.5 hours, the reaction mixture 
was extracted with ethyl acetate, washed with brine, dried with MgS0 4 and concentrated. 
The residue was purified with silica gel column chromatography to yield 145 mg of 
A^-ri-(5~Ethvl-rL3,41oxadiazole-2-carbonvl)-butvl1-4-oxo-2-benzvlsulfonyl-methvl-4- 

15 pvrrolidin- 1 -vl-butvramide ; H 1 NMR(DMSO-d) : 8.85(1/2H, d, NH, diastereomeric), 
8.78(1/2H, d, NH, diastereomeric), 7.5-7.3(5H, m), 5.1-4.95QH, m), 4.5-4.3(2H,m), 3.5- 
3.2(8H, m), 3.2-3(lH, m), 2.82(2H, m), 2-1.8(6H, m), 1.6-1.3(2H, m), 1.24(3H, m), 0.9- 
0.8(3H, m); MS: 518.2(M-1), 519.7(M+1). 



20 

EXAMPLE 18 

A^-ri'(5-Methoxvmethvl-rL3,41oxadiazole-2-carbonyl)-propvn-4-morpholin-4-vl-4- 
oxo-2-benzvlsulfonvlmethvl-butvramide 
(Compound 74) 
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To a stirred mixture of 4-morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl-butyric 

M acid (230mg, 0.65mmol), 2-amino-l-(5-methoxymethyl-[l,3,4]oxadiazol-2-yl)-butan-l- 

Q 

c , 5 one TFA salt (204mg), prepared as in reference 15, and HOBt (119mg, 0.78mmol) in 

Jt; MeCl 2 (5ml), was added EDC (1 87mg, 0.98mmol) and N-methylmorpholine (0.35ml) at 

SJ room temperature. After stirring for 14 hours, the reaction mixture was extracted with 

JtI ethyl acetate. The organic layer was washed with saturated NaHC0 3 , brine, dried with 

■ MgS0 4 and concentrated to yield 82mg of N-{ l-[Hydroxy-(5-methoxymethyl- 

h j 10 [ 1 ,3 ,4] oxadiazol-2-yl)-methyl] -propyl } -4-morpholin-4-yl-4-oxo-2-benzylsulfonyl-methyl- 

*j! butyramide; MS: 537.6(M-1), 539.8(M+1). 

Q This amide then was treated with Dess-Martin periodinane (11 lmg, 0. 149mmol) at 

room temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC0 3 was 
added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 
15 washed with brine, dried with MgSC>4 and concentrated. The residue was purified with 
silica gel column chromatography to yield 13mgs of N-\ l-(5-Methoxymethyl- 
ri,3,41oxadiazole-2-carbonvl)-propvn-4-morpholin-4-vl-4-oxo-2-benzvlsulfonvl-methyl- 
butyramide ; H 1 NMR(CDC1 3 ): 7.8, 7.5(1H, d,d NH, diastereomeric), 7.4-7.2(5H, m), 5.3- 
5.1(1H, m), 4.6(2H, s, OCH 2 ), 4.3-4.1(3H, m), 3.8-3.1(13H, m), 3-2.4(2H, m), 2.2-1.5(2H, 
20 m), 0.95(3H, t); MS: 535.7(M-1), 537.5(M+1). 



EXAMPLE 19 

N- r 1 -(5 -Methoxvmethvl- r 1 3 .41 oxadiazole-2-carbonyl)-propyll -4-oxo-2- 
25 benzylsulfonylmethvl-4-piperidin- 1 -yl-butyramide 

(Compound 75) 
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To a stirred mixture of 4-oxo-2-benzylsulfonylmethyl-4-piperidin-l-yl-butyric acid 
(229mg, 0.65mmol), 2-amino-l-(5-methoxymethyl-l,3,4-oxadiazole-2-yl)-l-propanol TFA 
salt (204mg), prepared as in reference 15, and HOBt (1 19mg, 0.78mmol) in MeCl 2 (5ml), 
was added EDC (187mg, 0.98mmol) and N-methylmorpholine (0.35ml) at room 
temperature. After stirring for 14 hours, the reaction mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 
and concentrated to yield 130 mg of N-{ l-[hydroxy~(5~methoxymethyl-[l,3,4]oxadiazol-2- 
yl)-methyl] -propyl } -4-oxo-2-benzylsulfonylmethyl-4-piperidin- 1 -yl-butyramide; MS : 
535.4(M-1), 537.7(M+1). 

The amide then was treated with Dess-Martin periodinane (180mg, 0.364mmol) at 
room temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC03 were 
added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 
washed with brine, dried with MgS0 4 and concentrated. The residue was purified with 
silica gel column chromatography to yield 26mgs of N-\ 1 -(5-Methoxvmethyl- 
ri,3,41oxadiazole-2-carbonvl)-propvl1-4-oxo-2-benzvlsulfonvlmethvl-4-piperidin-l-vl- 
butvramide ; H 1 NMR(CDC1 3 ): 8,7.7(lH,d,d,NH,diastereomeric),7.4-7.2(5H,m),5.3- 
5.1(1H, m), 4.6(2H, s, OCH 2 ), 4.3-4.1(3H, m), 3.8-3.2(9H, m), 3-2.4(2H, m), 2.2-1.4(8H, 
m), 0.95(3H, t); MS: 535.7(M+1). 

EXAMPLE 20 

Af-f 1 -(5-Methoxvmethvl-r 1 ,3,41oxadiazole-2-carbonyl)-propvl1~4-oxo-2- 
benzYlsulfonvlmethvl-4-pyrrolidin- 1 -yl-butyramide 
(Compound 76) 
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To a stirred mixture of 4-oxo-2-benzylsulfonylmethyl-4-pyrrolidin-l-yl-butyric acid 
(220mg, 0.65mmol), 2-amino-l-(5-methoxymethyl-l,3,4-oxadiazole-2-yl)-l-propanol TFA 
salt (204mg), prepared as in reference 15, and HOBt (1 19mg, 0.78mmol) in MeCl 2 (5ml), 
was added EDC (187mg, 0.98mmol) and Af-methylmorpholine (0.35ml) at room 
temperature. After stirring for 14 hours, the reaction mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 
and concentrated to yield 84 mg of N-{ l-[Hydroxy-(5-methoxymethyl-[l,3,4]oxadiazol-2- 
yl)-methyl] -propyl }-4-oxo-2-benzylsulfonylmethyl-4-pyrrolidin-l-yl-butyramide. Without 
further purification, the crude product was used for next reaction; MS: 521.6(M-1), 
523.2(M+1). 

This amide was treated with Dess-Martin periodinane (114mg, O.153mmol) at 
room temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC03 were 
added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 
washed with brine, dried with MgS0 4 and concentrated. The residue was purified with 
silica gel column chromatography to yield 17 mg of N-\l -(5-Methoxymethyl- 
ri3,41oxadiazole-2-carbonvl)-propvll-4-oxo-2-benzvlsulfonvlmethvl-4-pyrrolidin-l-vl- 
butvramide ; H 1 NMR(CDC1 3 ): 8.2, 8(1H, d,d, NH, diastereomeric), 7.6-7.2(5H, m), 5.3- 
5.1(1H, m), 4.6(2H, s, OCH 2 ), 4.3-4.1(3H, m), 3.8-3.2(9H, m), 3-2.4(2H, m), 2.2-1.4(6H, 
m), 0.95(3H, t); MS:519.6(M-1), 521.6(M+1). 

EXAMPLE 21 

4-Morpholin-4-vl-4-oxo-2-benzvlsulfonvlmethvl-A^-r 1 -(S-phenvl-f 1 3,41oxadiazole-2- 

carbon yl)-prop vll -butvramide 
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(Compound 77) 




To a stirred mixture of 4-morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl-butyric 
5 acid (177mg, O.Smmol), 2-amino-l-(5-phenyl-[l,3,4]oxadiazol-2>yl)-l-butanol TFA salt 
(175mg), prepared as in reference 16, and HOBt (92mg, 0.6mmol) in MeCl 2 (5ml), was 
added EDC (144mg, 0.75mmol) and A^methylmorpholine (0.35ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and 
10 concentrated to yield 308 mg ofN-{ l-[Hydroxy-(5-phenyl-[l,3,4]oxadiazol-2-yl)-methyl]- 
propyl }-4-morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl-butyramide. Without further 
purification, the crude product was used for next reaction; MS: 569.6(M-1), 571.4(M+1). 

This amide was treated with Dess-Martin periodinane (371mg, 0.75mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC03 were added. 
15 After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS0 4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 224 mg of 4-morpholin-4-vl-4-oxo-2- 
benzvlsulfonvlmethvl-Airi-(5-ph 

H 1 NMR(DMSO-d): 8.9, 8.84 (1H, d, d, NH, diastereomeric), 8.1-8(2H, m), 7.7-7.6(3H, 
20 m), 7.4-7.3(5H, m),5.1-4.9(lH, m), 4.5-4.3(2H, m), 3.6-3.3(1 1H, m), 3.12-3(1H, m), 2.65- 
2.5(1H, m) , 2-L9(lH, m), 1.8-1.7QH, m), 0.96(3H, t); MS: 567.6(M-1), 569.4(M+1). 

EXAMPLE 22 

25 4-Oxo-2-benzvlsulfonvlmethvl-A^-ri-(5-phenvl-rL3,41oxadiazole-2-carbonvl)-propvn- 
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4-piperidin- 1 -yl-butyramide 
(Compound 78) 




To a stirred mixture of 4-oxo-2-benzyIsulfonylmethyl-4-piperidin-l-yl-butyric acid 
5 (177mg, 0.5mmol), 2-amino-l-(5-phenyl-[l,3,4]oxadiazol-2-yl)-l-butanol TFA salt 
(175mg) , prepared as in reference 16, and HOBt (92mg, 0.6mmol) in MeCl 2 (5ml), was 
added EDC (144mg, 0.75mmol) and Af-methylmorpholine (0.35ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and 

10 concentrated to yield 284 mg of AM l-[Hydroxy-(5-phenyl-[l,3,4]oxadiazol-2-yl)-methyl]- 
propyl } -4-oxo-2-henylmethylsulfonylmethyl-4-piperidin- 1 -yl-butyramide. Without further 
purification, the crude product was used for next reaction; MS: 567.6(M-1), 569.6(M+1). 

This amide was treated with Dess-Martin periodinane (371mg, 0.75mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na2S 2 0 3 -NaHC03 were added. 

15 After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS0 4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 237 mg of 4-oxo-2-benz ylsulf onylmethy 1-7V- r 1 -(5 -phenyl- 
rL3,41oxadiazole-2-carbonyl)-propyn-4-piperidin-l-yl-butvramide ; H 1 NMR (DMSO-d): 
8.9, 8.84 (1H, d, d, NH, diastereomeric), 8.1-8(2H, m), 7.7-7.6(3H, m), 7.4-7.3(5H, 

20 m),5.1-4.9(lH, m), 4.5-4.3(2H, m), 3.4-3.1(7H, m), 3.12-3(1H, m), 2.65-2.5(lH, m) , 2- 
1.9(1H, m), 1.8-1.7(1H, m), L6-1.2(6H, m), 0.96(3H, t); MS: 565.4(M-1), 567.6(M+1). 

EXAMPLE 23 

25 4-Oxo-2-benzy 1 sulf on vlme thyl -7V-ri-(5 -phenyl - f 1 , 3 ,41 oxadiazole-2-carbony D- 
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propyl! -4-pvrrolidin-l-yl-butvramide 
(Compound 79) 




To a stirred mixture of 4-Oxo-2-benzylsulfonylmethyl-4-pyrrolidin-l-yl-butyric 
acid (170mg, O.Smmol), 2-amino-l-(5-phenyl-[l,3,4]oxadiazol-2-yl)-l-butanol TFA salt 
(175mg) , prepared as above, and HOBt (92mg, 0.6mmol) in MeCl 2 (5ml), was added EDC 
(144mg, 0.75mmol) and A^methylmorpholine (0.35ml) at room temperature. After stirring 
for 14 hours, the reaction mixture was extracted with ethyl acetate. The organic layer was 
washed with saturated NaHCC>3, brine, dried with MgS0 4 and concentrated to yield 280 
mg of N-{ l-[Hydroxy-(5-phenyl-[l,3,4]oxadiazol-2-yl)-methyl]-propyl }-4-oxo-2- 
henylmethylsulfonylmethyl-4-pyrrolidin-l-yl-butyramide. Without further purification, the 
crude product was used for next reaction; MS: 553.6(M-1), 555.4(M+1). 

This amide was treated with Dess-Martin periodinane (371mg, 0.75mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC03 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS0 4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 200mg of 4-oxo-2-benzylsulfonylmethyl-Ar-ri-(5-phenyl- 
[ 1 3,41oxadiazole-2-carbonyl)-propyll-4-pyrrolidin- 1 -yl-butyramide ; H 1 NMR (DMSO-d): 
8.9, 8.84 (1H, d, d, NH, diastereomeric), 8.1-8(2H, m), 7.7-7.6(3H, m), 7.4-7.3(5H, 
m),5.1-4.9(lH, m),4.5-4.3(2H,m), 3.4-3. 1(7H, m), 3.12-3(1H, m), 2.65-2.5(lH,m) ,2.1- 
1.6(6H, m), 0.96(3H, t); MS: 55L6(M-1), 553.6(M+1). 



EXAMPLE 24 
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4-Morpholin-4-vI-A^-ri-(oxazolor4,5-b1pvridine'2-carbonvl)-propyl1-4-oxo-2- 
benzylsulfonylmethyl-butyramide 
(Compound 80) 



To a stirred mixture of 4-morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl-butyric 
acid (177mg, 0.5mmol), 2-amino-l-(5-phenyl-[l,3,4]oxadiazol-2-yl)-l-butanol TFA salt 
(175mg), prepared as in reference 17, and HOBt (92mg, 0.6mmol) in MeCl 2 (5ml), was 
added EDC (144mg, 0.75mmol) and jV-methylmorpholine (0.35ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and 
concentrated to yield 308 mg of A^-[l-(Hydroxy-oxazolo[4,5-&]pyridin-2-yl-methyl)- 
propyl]-4-morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl-butyramide; MS: 543.6 (M-l), 
545.6(M+1) 

This amide was treated with Dess-Martin periodinane (371mg, 0.75mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC03 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS0 4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 224 mg of 4-morpholin-4-yl-7V- \ 1 ~(oxazolor4,5 - 
b1pyridine-2-carbonvl > )-propyll-4-oxo-2-benzylsulfonylmethyl-butyramide ; H 1 NMR 



(DMSO-d): 8.96, 8.85(1H, d,d, NH, diastereomeric), 8.75-8.7(lH, m), 8.42-8.3(lH, m), 
7.7-7.6(lH, m), 7.4-7.3(5H, m), 5.15-5.04(1H, m), 4.5-4.3(2H, m), 3.6-3.2(1 1H, m), 3.15- 
3.0(lH,m),2.7-2.5(lH,m),2.1-1.9(lH,m),1.8-1.7(lH,m),0.98(3H,t); MS: 541.2(M-1), 
543.2(M+1). 




649 



1016 US 



Q 



Si 



F5 ; 



EXAMPLE 25 

A^-ri-(Oxazolor4,5-blpvridine-2~carbonvlVpropvll-4-oxo-2-benzvIsulfonvl-methyl-4- 

piperidin- 1 -yl-butyramide 
(Compound 81) 



To a stirred mixture of 4-oxo-2-benzylsulfonylmethyl«4-piperidin-l-yl-butyric acid 
W (177mg, 0.5mmol), 2-amino-l-(5-phenyl-[l,3,4]oxadiazol-2-yl)-l-butanol TFA salt 

H> (175mg) , prepared as in reference 17, and HOBt (92mg, 0.6mmol) in MeCl 2 (5ml), was 

10 added EDC (144mg, 0.75mmol) and N-methylmorpholine (0.35ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and 
concentrated to yield 284 mg of A^-[l-(hydroxy-oxazolo[4,5-6]pyridin-2-yl-methyl)- 
propyl]-4-oxo-2-henylmethylsulfonylmethyl-4-piperidin-l -yl-butyramide; MS: 541.6 (M- 
15 1), 543.4(M+1). 

This amide was treated with Dess-Martin periodinane (371mg, 0.75mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 0 3 -NaHC03 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS0 4 and concentrated. The residue was purified with silica gel 
20 column chromatography to yield 237 mg of N~\ 1 -(Oxazolor4,5-blpyridine-2-carbonvl)- 
propvl1-4-oxo-2-benzvlsulfonvl-methyl-4-piperidin-l -yl-butyramide ; H 1 NMR DMSO-d): 
8.93, 8.83(1H, d,d, NH, diastereomeric), 8.75-8.72(lH, m), 8.4-8.37QH, m), 7.7-7.6(lH, 
m), 7.4-7.3(5H, m), 5.15-5(1H, m), 4.5-4.3(2H, m), 3.45-3.2(9H, m), 3.1-3(1H, m), 2.67- 
2.5(lH,m),2.1-1.9(lH, m), 1.84-1.7(lH,m), 1.6-1.5(2H,m), 1.5-1.3(4H,m), 0.98(3H, t); 
25 MS: 539.4(M-1), 541.2(M+1). 
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EXAMPLE 26 

A^ri-(Oxazolor4,5-b1pmdine^^ 

pvrrolidin- 1 -yl-butyramide 
(Compound 82) 



To a stirred mixture of 4-oxo-2-benzylsulfonylmethyl-4-pyrrolidin-l-yl-butyric acid 
(170mg, O.Smmol), 2-amino-l-(5-phenyl-[l,3,4]oxadiazol-2-yl)-l-butanol TFA salt 
(175mg) , prepared as in reference 17, and HOBt (92mg, 0.6mmol) in MeCl 2 (5ml), was 
added EDC (144mg, 0.75mmol) and Af-methylmorpholine (0.35ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and 
concentrated to yield 280 mg of AHl-(Hydroxy-oxazolo[4,5-fc]pyrid^ 
propyl]-4-oxo-2-henylmethylsulfonylmethyl-4-pyirolidin-l-yl-butyramide. Without further 
purification, the crude product was used for next reaction; MS: 527.6(M-1), 529.4(M+1). 

This amide was treated with Dess-Martin periodinane (371mg, 0.75mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC03 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS0 4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 200mg of Airi-(Oxazolor4,5-blpyridine-2-carbonvl)- 
propvll-4-oxo-2-benzvlsulfonvl-methvl-4-pvrrolidin-l-vl-butvramide ; H 1 NMR (DMSO- 
d): 8.96, 8.87(1H, d,d, NH, diastereomeric), 8/75-8.72(lH, m), 8.45-8.3(lH, m), 7.7- 
7.6(1H, m), 7.45-7.3(5H, m), 5.2-5(lH, m), 4.5-4.3(2H, m), 3.5-3. 15(7H, m), 3.15-3(1H, 
m), 2.55-2.4(lH, m), 2.1-1.95(1H, m), 1.9-1.6(5H, m), 0.98(3H, t); MS: 525.2(M-1), 
526.8(M+1). 
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EXAMPLE 27 

4-Morpholin-4-yl-4-oxQ-2-benzvlsulfonvlmethvl-A^-ri-(5-pvridin-4-vl- 
T 1 ,3,41oxadiazole-2-carbonvl)-propvll-butyramide 
(Compound 83) 




To a stirred mixture of 4-morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl-butyric 
acid (106.5mg, 0.3mmol), 2-Amino-l-(5-pyridin-4-yl-[l,3,4]oxadiazol-2-yl)-butan-l-ol 
TFA salt (105mg), prepared as in reference 18, and HOBt (55mg, 0.36mmol) in MeCl 2 
(5ml), was added EDC (86.4mg, 0.45mmol) and N-methylmorpholine (0.25ml) at room 
temperature. After stirring for 14 hours, the reaction mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 
and concentrated, yield 176 mg of N-{ l-[hydroxy-(5-pyridin-4-yl-[ 1 ,3,4]oxadiazol-2-yl)- 
methyl] -propyl } -4-oxo-2-benzylsulfonylmethyl-4-piperidin- 1 -yl-butyramide. MS : 

568.4(M-1), 570(M+1) 

This amide was treated with Dess-Martin periodinane (222.7mg, 0.45mmol) at 
room temperature. After stirring for 1 hour, 5mls of saturated Na 2 S203-NaHC0 3 were 
added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 
washed with brine, dried with MgSC>4 and concentrated. The residue was purified with 
silica gel column chromatography to yield 84mg of 4-morpholin-4-yl-4-oxo-2- 
benzYlsulfonvlmethvl-A^-ri-(5-pvridin-4-vl-ri3,41oxadiazole-2-carbonvl)-propyll- 
butvramide ; H 1 NMR(DMSO-d): 8.95-8.85(3H, m), 8.1-8(2H, m), 7.44-7.3(5H, m), 5- 
4.9(1H, m), 4.5-4.3(2H, m), 3.4-3.(8H, m), 2.7-2.5(lH, m), 2.05-1.9(lH, m), 1.8-1.6(1H, 
m), 1.6-1.2(6H, m), 0.98(3H, t); MS: 566.6(M-1), 568.6(M-hl). 
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EXAMPLE 28 

4-Oxo-2-benzYlsulfonvlmethvl-4-piperidin-l-vl~N-ri-(5-pyridin-4-vl-r l,3,41oxadiazole- 

2-carbonylVpropvll-butvramide 
(Compound 84) 



To a stirred mixture of 4-oxo-2-benzylsulfonylmethyl-4-piperidin-l-yl-butyric acid 
(105.9mg, 0.3mmol), 2-amino-l-(5-pyridin-4-yl-[l,3,4]oxadiazol-2-yl)-butan-l-ol TFA salt 
(105mg) , prepared as in reference 18, and HOBt (55mg, 0.36mmol) in MeCl 2 (5ml), was 
added EDC (86.4mg, 0.45mmol) and AT-methylmorpholine (0.25ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and 
concentrated to yield 176mg of N-{ l-[Hydroxy>(5-pyridin-4-yl-[l,3,4]oxadiazol-2-yl)- 
methyl] -propyl } -4-morpholin-4-yl-4-oxo-2-benzylsulfonyl-methyl-butyramide; MS : 
570.2(M-1), 572(M+1). 

This amide was treated with Dess-Martin periodinane (222.7mg, 0.45mmol) at 
room temperature. After stirring for 1 hour, 5mls of saturated Na2S203-NaHC0 3 were 
added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 
washed with brine, dried with MgSC>4 and concentrated. The residue was purified with 
silica gel column chromatography to yield 78 mg of 4-oxo-2-benzylsulfonyl-methyl-4- 
piperidin- 1 -y\-N-\ 1 -(5-pyridin-4-yl-f 1 ,3,41oxadiazole-2-carbonyl)-propvll-butvramide ; H 1 
NMR(DMSO-d) : 9.0-8.85(3H, m), 8.1-8(2H, m), 7.44-7.3(5H, m), 5-4.9(lH, m), 4.5- 
4.3(2H, m), 3.6-3.2(1 1H, m), 3.15-3.05(1H, m), 2.7-2.5(lH, m), 2.05-1.9(lH, m), 1.8- 
1.7(1H, m), 0.96(3H, t); MS: 568.6(M-1), 570.6(M+1). 
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EXAMPLE 29 

4-Oxo-2-benzYlsulfonvlmethyl-A^-ri-(5-pYridin-4-vl-ri,3,41oxadiazole-2--carbonvl)- 
propvn-4-pyrrolidin- 1 -yl-butyramide 
(Compound 85) 



To a stirred mixture of 4-oxo-2-benzylsulfonylmethyM-pyrrolidin-l-yl-butyric acid 
(102mg, 0.3mmol), 2-amino-l-(5-pyridin-4-yl-[l,3>4]oxadiazol-2-yl)-butan-l-ol TFA salt 
(105mg) , prepared as in reference 18, and HOBt (55mg, 0.36mmol) in MeCh (5ml), was 
added EDC (86.4mg, 0.45mmol) and Af-methylmorpholine (0.25ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and 
concentrated to yield 210 mg of N-{ l-[Hydroxy-(5-pyridin-4-yl-[l,3,4]oxadiazol-2-yl)- 
methy 1] -propyl } -4-oxo-2-benzylsulf onylmethyl-4-pyrrolidin- 1 -yl-butyramide. MS : 
554.2(M-1), 555.8(M+1). 

This amide was treated with Dess-Martin periodinane (222.7mg, 0.45mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC03 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgSC>4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 102 mg of 4-Oxo-2-benzylsulfonylmethyl-iV-F 1 -(5- 
pyridin-4-yl-ri3,41oxadiazole-2-carbonyl)-propyl1-4-pwolidin-l-yl-bumamide ; H 1 NMR 
(DMSO-d): 9.0-8.85(3H, m), 8.1-8(2H, m), 7.44-7.3(5H, m), 5.05-4.9(lH, m), 4.55- 
4.35(2H, m), 3.4-3.(8H, m), 2.6-2.4(lH, m), 2.05-1.9(lH, m), 1.9-1.6(5H, m), 0.96(3H, t); 
MS: 552.6(M-1), 554.6(M+1). 
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EXAMPLE 30 

4-Morpholin-4-vl-4-oxo-2-benzylsulfQnvlmethvl-A^-ri-(5-pvridin-3-vl- 
ri3,41oxadiazole-2-carbonvI)-propvn-butyramide 
(Compound 86) 



5 




To a stirred mixture of 4-morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl-butyric 
acid (177.7mg, O.Smmol), 2-amino-l-(5-pyridin-3-yl-[l,3,4]oxadiazol-2-yl)-butan-l-ol 
TFA salt (180mg), prepared as in reference 19, and HOBt (92mg, 0.6mmol) in MeCh 

10 (5ml), was added EDC (144mg, 0.75mmol) and iV-methylmorpholine (0.25ml) at room 
temperature. After stirring for 14 hours, the reaction mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated NaHCC>3, brine, dried with MgS0 4 
and concentrated, yield 210 mg ofN-{ l-[Hydroxy-(5-pyridin-3-yl-[l,3,4]oxadiazol-2-yl)- 
methyl] -propyl } -4-morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl-butyramide. Without 

15 further purification, the crude product was used for next reaction; MS: 570.4(M-1), 
572.4(M+1). 

This amide was treated with Dess-Martin periodinane (277mg, 0.56mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 0 3 -NaHC03 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 

20 with brine, dried with MgSC>4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 110 mg of 4-morpholin-4-vl-4-oxo-2- 
benzvlsulfonvlmethvl-A^-ri-(5-pvridin-3-vl-[L3,41oxadiazole-2-carbonvl)-propyll- 
butvramide ; H 1 NMR(DMSO-d: 9.23(1H, s), 8.94, 8.88(1H, d,d, NH, diastereomeric), 
8.87-8.8(lH, m), 8.46-8.4(lH, m), 7.7-7.6(lH, m), 7.4-7.25(5H, m), 5.05-4.9(lH, m), 4.55- 

25 4.3(2H, m), 3.6-3.15(llH, m), 3.14-3(1H, m), 2.7-2.5(lH, m), 2.05-1.9(lH, m), 1.8- 
1.65(1H, m), 0.98(3H, t); MS: 568.5(M-1), 570.3(M+1). 
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EXAMPLE 31 

A^-ri-(Benzooxa2ole-2-carbonvl)-propvll-4-oxo-2-benzvlsulfonvlmethyl-4-piperidin-l- 

yl-butyramide 
(Compound 87) 



O |^ H O 
^ ^ O / 



To a stirred mixture of 4-oxo-2-benzylsulfonylmethyl-4-piperidin-l-yl-butyric acid 
10 (141mg, 0.4mmol), 2-amino-l-benzooxazol-2-yl-butan-l-ol TFA salt. (129mg) , prepared 
as in reference 20, and HOBt (74mg, 0.48mmol) in MeCl 2 (5ml), was added EDC (1 15mg, 
0.6mmol) and N-methylmorpholine (0.25ml) at room temperature. After stirring for 14 
hours, the reaction mixture was extracted with ethyl acetate. The organic layer was washed 
with saturated NaHC0 3 , brine, dried with MgS0 4 and concentrated to yield 157mg of N- 
15 [l-(Benzooxazol-2-yl-hydroxy-methyl)-propyl]-4-oxo-2-enylmethylsulfonylmethyl-4- 
piperidin-l-yl-butyramide. Without further purification, the crude product was used for 
next reaction; MS: 540.4(M-1), 542.6(M+1). 

This amide was treated with Dess-Martin periodinane (215.3mg, 0.435mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC03 were added. 

20 After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgSC>4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 103.3 mg of Af-ri-(Benzooxazole-2-carbonyl)-propvn-4- 
oxo-2-benzylsulfonylmethyl-4-piperidin- 1 -yl-butyramide ; H 1 NMR(DMSO-d): 8.84, 
8.76(1H, d,d, J=5.6Hz, J=6.4Hz, NH, diastereomeric), 8.02-7.96(lH, m), 7.92-7.86(lH, 

25 m), 7.68-7.62QH, m), 7.58-7.52QH, m), 7.44-7.32(5H, m), 5.24-5. 12(1H, m), 4.52- 
4.38(2H, m), 3.5-3.22(7H, m), 3.12-3.02(1H, m), 2.64-2.52(lH, m), 2.04-1.94(lH, m), 
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1.8-1.68(1H, m), 1.6-1.48(2H, m), 1.48-1.32(4H, m), 0.98(3H, t, J=7.6Hz); MS: 
540.4(M+1). 

EXAMPLE 32 

N- r 1 -(Benzooxazole-2-carbonyl)-prop vll -4-oxo-2-benzy lsulf onylmeth yl-4-pyrrolidin- 1 - 

vl-butyramide 
(Compound 88) 




To a stirred mixture of 4-oxo-2-benzylsulfonylmethyl-4-pyrrolidin-l-yl-butyric acid 
(135.6mg, 0.4mmol), 2-amino-l-benzooxazol-2-yl-butan-l-ol TFA salt (129mg) , prepared 
as in reference 20, and HOBt (73.4mg, 0.48mmol) in MeCl 2 (5ml), was added EDC 
(115.2mg, 0.6mmol) and Af-methylmorpholine (0.25ml) at room temperature. After 
stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and concentrated to 
yield 260 mg of //-[l-(Benzooxazol-2-yl-hydroxy-methyl)-propyl]-4-oxo-2- 
henylmethylsulfonylmethyl-4-pyrrolidin-l-yl-butyramide. Without further purification, the 
crude product was used for next reaction; MS: 526.6(M-1), 528.6(M+1). 

This amide was treated with Dess-Martin periodinane (215mg, 0.435mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na2S203-NaHC0 3 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgSC>4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 199mg of Ar-ri-(Benzooxazole-2-carbonyl)-propyl1-4- 
oxo-2-benzvlsulfonvlmethvl-4-pvrrolidin- 1 -vl-butyramide ; H 1 NMR(DMSO-d): 8.87, 
8.79(1H, d,d, NH, J=6Hz, J=6.4Hz, diastereomeric), 8.04-7.96(lH, m), 7.92-7.86(lH, m), 
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7.68-7.62(lH, m), 7.58-7.5(lH, m), 7.44-7.32(5H, m), 5.25-5. 14QH, m), 4.52-4.38(2H, 
m), 3.5-3.04(7H, m), 3.03-3.01(lH, m), 2.52-2.4(lH, m), 2.05-1.9(lH, m), 1.9-1.65(5H, 
m), 0.98(3H, m); MS: 526.3(M+1). 



EXAMPLE 33 

A^-ri-(Ben200xazole-2-carbonvlVpropyll-2-cvclohexylmethvl-4-morpholin-4-vl-4-oxo- 

butvramide 
(Compound 89) 




To a stirred mixture of 2-cyclohexylmethyl-4-morpholin-4-yl-4-oxo-butyric acid 
(84.9mg, 0.3mmol), 2-amino-l-benzooxazol-2-yl-butan-l-olTFA salt(96.9mg), prepared 
as in reference 21, and HOBt (55.1mg, 0.36mmol) in MeCl 2 (5ml), was added EDC 
(86.4mg, 0.45mmol) and Af-methylmorpholine (0.25ml) at room temperature. After 
stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and concentrated to 
yield 150 mg of A^-[l-(benzooxazol-2-yl-hydroxy-methyl)-propyl]-2-cyclohexylmethyl-4- 
morpholin-4-yl-4-oxo-butyramide; MS: 470.5(M-1), 472.4(M+1). 

This amide was treated with Dess-Martin periodinane (237. 6mg, 0.48mmol) at 
room temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC0 3 were 
added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 
washed with brine, dried with MgS0 4 and concentrated. The residue was purified with 
silica gel column chromatography to yield 76 mg of N-\ l-(benzooxazole-2-carbonvn- 
propvn-2-cvclohexvlmethyl-4-morpholin-4-vl-4-oxo-butvramide ; H 1 NMR(DMSO-d): 
8.49(1H, d, J=5.2Hz, NH), 7.96(1H, d, J=7.6Hz), 7.86(1H, d, J=8.4), 7.6(1H, m), 7.5(1H, 
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m), 5.14-5.04(1H, m), 3.6-3.25(8H, m), 2.9-2.75(lH, m), 2.5-2.4(lH, m), 2.25-2. 15(1H, 
m), 2-1.8(lH,m), 1.8-1.7(2H, m), 1.7-1.6(1H, m), 1.6-1.4(5H, m), 1.35-1.2(1H, m), 1.2- 
1(4 H, m), 0.96(3H, t); MS: 468.6(M-1), 470.5(M+1), 492.3(M+Na). 



EXAMPLE 34 
2-Cyclohexylmethyl-4-morpholin-4-yl-A^ 

propyl] -4-oxo-butyramide 
(Compound 90) 




To a stirred mixture of 2-cyclohexylmethyl-4-morpholin-4-yl-4-oxo-butyric acid 
(84.9mg, 0.3mmol), 2-amino-l-(5-phenyl-[l,3,4]oxadiazol-2-yl)-l-butanol TFA salt 
(97.5mg), prepared as in reference 21 , and HOBt (55. Img, 0.36mmol) in MeCl 2 (5ml), was 
added EDC (86.4mg, 0.45 mmol) and Af-methylmorpholine (0.25ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHCC>3, brine, dried with MgSC>4 and 
concentrated to yield 153mgof 2-cyclohexylmethyl-A^-[l-(hydroxy-oxazolo[4,5-Z?]pyridin- 
2-yl-methyl)-propyl]-4-morpholin-4-yl-4-oxo-butyramide; MS: 471.6(M-1), 473.3(M+1). 

This amide was treated with Dess-Martin periodinane (237.6mg, 0.48mmol) at 
room temperature. After stirring for 1 hour, 5mls of saturated Na 2 S203-NaHC03 were 
added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 
washed with brine, dried with MgS0 4 and concentrated. The residue was purified with 
silica gel column chromatography to yield 95 mg of 2 -cvclohexvlmethvl-4-morpholin-4-yl- 
A^-ri-(oxazolor4,5-blpyridine-2-carbonylVpropyl1-4-oxo-butyramide ; H 1 NMR(DMSO-d): 
8.72-8.68(lH, m), 8.6(1H, d, J=5.2Hz, NH), 8.4-8.34(lH, m), 7.68-7.59(lH, m), 5.2- 
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4.96(1H, m), 3.5-3.45(8H, m), 2.58QH, m), 2.5-2.4(lH, m), 2.45-2. 15(1H, m), 2.05- 
1.9(lH,m), 1.85-1.65(2H, m), 1.6-1.4(5H, m), 1.3-1.2(1H, m), 1.25-l(4H,m), 0.97(3H, t); 
MS: 469.6(M-1), 471.4(M+1), 493.2(M+Na). 

EXAMPLE 35 

2-Cvclohexvlmethyl-N-ri-(5-ethYl-rL3,41oxadiazole-2-carbonvl)-butvll-4-morpholin- 

4-vl-4-oxo-butvramide 
(Compound 91) 



To a stirred mixture of 2-cyclohexylmethyl-4-morpholin-4-yl-4-oxo-butyric acid 
(84.9mg, 0.3mmol), 2-amino-l-(5-ethyl-l,3,4-oxadiazole-2-yl)-l-pentanol HC1 salt 
(70.5mg), prepared as in reference 21, and HOBt (55. lmg, 0.36mmol) in MeCl 2 (5ml), was 
added EDC (86.4mg, 0.45 mmol) and A^-methylmorpholine (0.25ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and 
concentrated to yield 142 mg of 2-cyclohexylmethyl-7V-{ 1 -[(5-ethyl-[ 1 ,3,4]oxadiazol-2-yl)- 
hydroxy-methyl] -butyl } -4-morpholin-4-yl-4-oxo-butyramide; MS : 463 .5 (M- 1 ), 

465.3(M+1). 

This amide was treated with Dess-Martin periodinane (239mg, 0.48mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC03 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS0 4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 65 mg of 2-cyclohexvlmethvl-N-ri-(5-ethyl- 
fl,3,41oxadia2ole-2-carbonvI)-butvll-4-morpholin-4-vl-4-oxo-butvramide ; H 1 NMR 
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(DMSO-d): 8.6, 8.51(1H, dd, J=6.8Hz, J=5.6Hz, NH, diastereomeric), 4.98(-4.88(lH, m), 
3.6-3.25(8H, m), 3-2.9(2H, q, J=7.6Hz), 2.9-2.75(lH, m), 2.5-2.4(lH, m), 2.3-2.1(lH, m), 
1.9-1.7(2H, m), 1.7-1.4(7H, m), 1.4-1.2(2H, m), 1.28(3H, t), 1.2-1(6H, m), 0.88(3H, t); 
MS: 461.4(M-1), 463.4(M+1), 485.4(M+Na). 

EXAMPLE 36 

A^-(2-Benzooxazol-2>vl-l-methoxvmethvl-2-oxo-ethvl)-2-(2-difluoromethoxy- 
benzvlsulfonvlmethvl)-4-morpholin-4-vl-4-oxo-butvramide 
(Compound 92) 



To a stirred mixture of 2-(2-difluoromethoxy-benzylsulfonylmethyl)-4-morpholin- 
4-yl-4-oxo-butyric acid (210.5mg, O.Smmol), 2-amino-l-benzooxazol-2-yl-3-methoxy- 
propan-l-ol (112.5mg), and HOBt (91.8mg, 0.6mmol) in MeCl 2 (5ml), was added EDC 
(144mg, 0.75mmol) and N-methylmorpholine (0.35ml) at room temperature. After stirring 
for 14 hours, the reaction mixture was extracted with ethyl acetate. The organic layer was 
washed with saturated NaHC0 3 , brine, dried with MgS0 4 and concentrated to yield 301mg 
of N-(2-benzooxazol-2-yl-2-hydroxy- 1 -methoxymethyl-ethyl)-2-(2-difluoromethoxy- 
benzylsulfonylmethyl)-4-morpholin-4-yl-4-oxo-butyramide; MS: 624.5(M-1), 

626.3(M+1). 

This amide(150mg, 0.24mmol) was treated with Dess-Martin periodinane (178mg, 
0.36mmol) at room temperature. After stirring for 1 hour, 5ml of saturated Na 2 S 2 0 3 - 
NaHC0 3 were added. After a further 0.5 hours, the reaction mixture was extracted with 
ethyl acetate, washed with brine, dried with MgS0 4 and concentrated. The residue was 
purified with silica gel column chromatography to yield 39 mg of iV-(2-Benzooxazol-2-Yl- 
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l-methoxvmethvl-2-oxo-ethvlV2-(2-difluoromethoxv-benzvlsulfonylmethvl)-4-morpholin- 
4-vl-4-oxo-butvramide ; H 1 NMR(DMSO-d): 8.97, 8.8(1H, dd, J=5.6Hz, J=5.6Hz, NH, 
diastereomeric), 8.02-7.94(lH, m), 7.9-7.84(lH, m), 7.66-7.58(lH, m), 7.55-7.38(3H, m), 
7.3-7.18(2H, m), 7.1(1H, t, J=73.6Hz), 5.54-5.42(lH, m), 4.6-4.4(4H, m), 3.92-3.84(lH, 
m), 3.82-3.72(lH, m), 3.68-3.1(1 1H, m), 2.7-2.56(lH, m), 1.7-1.55(1H, m), 1.3-1(1H, m); 
MS: 622.4(M-1), 624.3(M+1), 646.3(M+Na). 

EXAMPLE 37 

AT-[l-(Benzooxazole-2-carbonyl)-propyl]-2-(2-cyclohexyl-ethyl)-4-morpholin-4-yl-4- 



oxo-butyramide 
(Compound 93) 




1H), 7.96 (d, J=8.2Hz, 

1H), 7.86 (d, J=8.2Hz, 1H), 7.59 (t, J=8.2Hz, 1H), 7.51 (t, J=8.2Hz, 1H), 5.09-5.03 (m, 
1H), 3.56-3.27 (m, 8H), 2.72-2.64 (m, 1H), 2.54-2.46 (m, 1H), 2.21 (dd, J=15.8Hz, 
J=5.3Hz, 1H), 1.99-1.89 (m, 1H), 1.76-1.65 (m, 1H), 1.60-0.95 (m, 13H), 0.96 (t, J=7Hz, 
3H), 0.72-0.60 (m, 2H). MS: (M+H) + 484. 

EXAMPLE 38 

2-(2-Cvclohexvl-ethvl)-4-morpholin-4-vl-A^-ri-(oxazolor4.5-blpvridine-2-carbonvl)- 

propvll -4-oxo-butvramide 
(Compound 94) 
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*H NMR: (DMSO) 8.71-8.68 (m, 1H), 8.58 (d, J=4.7Hz, 1H), 8.36 (d, J=8.5Hz, 
1H), 7.66-7.61 (m, 1H), 5.00-4.93 (m, 1H), 3.56-3.26 (m, 8H), 2.72-2.63 (m, 1H), 2.54- 
2.44 (m, 1H), 2.20 (dd, J=15.8Hz, J=5.3Hz, 1H), 2.02-1.92 (m, 1H), 1.78-1.67 (m, 1H), 
1.60-0.95 (m, 13H), 0.97 (t, J=7Hz, 3H), 0.68-0.57 (m, 2H). MS: (M+H) + 485. 



EXAMPLE 39 

2-(2-Cvclohexvl-ethvn-4-morpholin-4-yl-4-oxo-?/-ri-(5-phenvl-ri,3,41oxadiazole-2- 

carbonvD-propvll-butyramide 
(Compound 95) 




'H NMR: (DMSO) 8.54 (d, J=4.7Hz, 1H), 8.10-8.04 (m, 2H), 7.70-7.58 (m, 3H), 
4.91-4.85 (m, 1H), 3.55-3.22 (m, 8H), 2.70-2.62 (m, 1H), 2.56-2.45 (m, 1H), 2.22 (dd, 
J= 1 5.5Hz, J=5Hz, 1H), 1.98-1.88 (m, 1H), 1 .77-1.66 (m, 1H), 1.60-0.95 (m, 13H),0.96(t, 
J=7Hz, 3H), 0.75-0.60 (m, 2H). MS: (M+H) + 511. 



EXAMPLE 40 

2-(2-Difluoromethoxv-benzvlsulfonvlmethvl)-4-niorpholin-4-vl-4-oxo-N-ri-(5-phenvl- 
f 1 ,3,41oxadiazole-2-carbonvl)-propvll-butvramide 
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(Compound 96) 




1:1 Mixture of diastereomers. J H NMR. (DMSO), 8.89 (d, J=5.6Hz), 8.82 (d, 
J=6Hz) 1H], 8.08-8.03 (m, 2H), 7.70-7.18 (m, 7H)„ 7.11 (t, JH,F=74Hz), 7.08 (t, 
JH,F=74Hz) 1H], 5.01-4.90 (m, 1H), 4.56-4.43 (m, 2H), 3.56-3. 13 (m, 10H), 2.68-2.40 (m, 
3H), 2.00-1.90 (m, 1H), 1.78-1.68 (m, 1H), 0.96 (t, J=7Hz, 3H). MS: (M+H) + 635. 

EXAMPLE 41 

2-(2-Difluoromethoxv-benzvlsulfonylmethvl)-A^r 1 -(5-ethvl-r 1 „3,41oxadiazole-2- 
carbonvn-butvn-4-morpholin-4-vl-4-oxo-butvramide 
(Compound 97) 



1:1 Mixture of diastereomers. 'H NMR: (DMSO), 8.82 (d, J=5.5Hz), 8.77 (d, 
J=5Hz) 1H], 7.51-7.42 (m, 2H), 7.30-7.19 (m, 2H)„ 7.11 (t, JH,F=74Hz), 7.10 (t, 
JH,F=74Hz) 1H], 5.02-4.92 (m, 1H), 4.56-4.43 (m, 2H), 3.58-3.26 (m, 10H), 3.20-3. 12 (m, 
1H), 2.98-2.89 (m, 2H), 2.68-2.44 (m, 2H), 1.86-1.76 (m, 1H), 1.69-1.58 (m, 1H), 1.46- 
1.20 (m, 5H), 0.88 (t, J=7Hz, 3H). MS: (M+H) + 601. 
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EXAMPLE 42 

N- f 1 -(Benzooxazole-2-carbonvl)-propyll -2-(2-difluoromethoxy-benzyl- 
sulfonvlmethyl)-4-morpholin-4-vl-4-oxo-butvramide 
(Compound 98) 




1:1 Mixture of diastereomers. l H NMR: (DMSO), 8.85 (d, J=5.3Hz), 8.76 (d, 
J=5.3Hz) 1H], 7.97 (t, J=6.5Hz, 1H), 7.89-7.84 (m, 1H), 7.64-7.18 (m, 6H)„ 7.12 (t, 
JH,F=74Hz), 7.10 (t, JH,F=74Hz) 1H], 5.22-5.11 (m, 1H), 4.56-4.42 (m, 2H), 3.58-3.12 
(m, 1 1H), 2.67-2.42 (m, 2H), 2.02-1.92 (m, 1H), 1.78-1.66 (m, 1H), 0.96 (t, J=7Hz, 3H). 
MS: (M+H) + 608. 

EXAMPLE 43 

2-(2-Morpholin-4-vl-2-oxo-ethvl)-5-phenvl-pentanoic acid, l-(benzooxazole-2- 

carbonvD-propvll -amide 
(Compound 99) 




2-(2-Morpholin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoic acid (83.7 mg, 0.274 mmol), 
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prepared as in reference 25, and HOBT (62.9 mg, 0.466 mmol) were added to a suspension 
of PS-bound N-Cyclohexylcarbodiimide (HL 200-400mesh cross linked with 2% DVB) 
from Novabiochem (322.3 mg, 0.548 mmol, 1 .7 mmol/g loading) in methylene chloride (8 
ml) and stirred at room temperature for 15 minutes. 2- Amino- 1 -benzooxazol-2-yl-butan- 1 - 
5 ol (56.5 mg. 0.274 mmol), prepared as in reference 20, was added and the reaction mixture 
stirred overnight at room temperature. Silicycle trisamine-3 (380.5 mg, 1.37 mmol, 3.6 
mmol/g loading) was added and stirred for another 2 hours. The mixture was filtered and 
y the filtrate evaporated under reduced pressure to give 2-(2-morpholin-4-yl-2-oxo-ethyl)-5- 

p' { phenyl-pentanoic acid, l-(benzooxazol-2-yl-hydroxy-methyl)-propyl]-amide as a yellow 

10 solid (128 mg). 

To a solution of 2-(2-morpholin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoic acid, 1- 
(benzooxazol-2-yl-hydroxy-methyl)-propyl]-amide (128 mg, 0.259 mmol) in methylene 
chloride (5 ml), Dess-Martin Periodinane (0.519 mmol, 220 mg) was added and stirred at 
room temperature for 90 minutes. The reaction mixture was washed with a solution of 
15 Na 2 S 2 0 3 in saturated NaHC0 3 , dried over MgS0 4 and concentrated under reduced 
pressure. The residue was purified by chromatography, eluting with a mixture of ethyl 
acetate and heptane, to give 2-(2-morpholin-4-vl-2-oxo-ethviy5-phenvl-pentanoic acid, 1- 
(benzooxazole-2-carbonvD-propvH-amide as a mixture of diastereoisomers (77 mg); ] H 
NMR (CDC1 3 ) 7.90 (d, J=8Hz, 1H), 7.65 (d, J=8.2Hz, 1H), 7.55 (t, J=7.3Hz, 1H), 7.46 (t, 
20 J=7.2Hz, 1H), 7.4-7.1 (m, 5H)„ 7.0 (d, J=7.4Hz), 6.76 (d, J=7.1Hz), 1H], 5.60 (m, 1H), 
3.8-3.4 (m, 8H), 3.1-2.5 (m, 4H), 2.4-2.1 (m, 2H), 2.0-1.6 (m, 4H), 1.5 (m, 1H), 1.1 (m, 
3H). MS : 492 (MH 4 ). 



25 EXAMPLE 44 

(R)-2-Cvclohexvlmethvl-4-morpholin-4-vl-4-oxo-A^-r(S)-l-(5-phenvl-L2,4-oxadiazole- 

3 -carbon vl)-propvl1-butvramide 
(Compound 100) 
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Similarly prepared according to the general procedure given for Example 43 but 
using (R)-2-cyclohexylmethyl-4-morpholin-4-yl-4-oxo-butyric acid, prepared as described 
in reference 21, and (S)-2-amino-l-(5-phenyl-[l,2,4]oxadiazol-3-yl)-butan-l-ol, prepared 
as in reference 26; MS: 519 (M+Na), LC-MS retention time 4.5 min; *H NMR (CDC1 3 ) 
8.19 (d, J =7Hz, 2H), 7.65-7.51 (m. 3H), 6.64 (d, J=7Hz, 1H), 5.44-5.38 (m, 1H), 3.69-3.38 
(m, 8H), 3.05-2.98 (m, 1H), 2.76 (dd, J=16Hz &10Hz, 1H), 2.26 (dd, J=16Hz & 3Hz, 1H), 
2.10 (m, 1H), 1.80 (m, 1H), 1.75-1.59 (m, 6H), 1.28-1.13 (m, 5H), 1.03-0.98 (t, J = 7Hz, 
3H), 0.92-0.81 (m, 2H). 



EXAMPLE 45 

2-(2-Morpholin-4-yl-2-oxo-ethvl)-5-phenvl-pentanoic acid, (S)- l-(5-phenyl- 
T 1 ,2,41oxadiazole-3-carbonv0-propyl1-amide 
(Compound 101) 




Similarly prepared according to the procedure for Example 43 but using 2-(2- 
morpholin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoic acid and (S)-2-amino- 1 -(5-phenyl- 
[l,2,4]oxadiazol-3-yl)-butan-l-ol; MS : 541 (M+Na),LCMS retention time 4.44 and 4.53 
min; *H NMR (CDC1 3 ) 8.18 (d, J= 7Hz, 2H), 7.69-7.51 (m, 3H), 7.27-7.10 (m, 5H), 6.99- 
6.7 (d, J=7Hz, 1H), 5.38 (m, 1H), 3.70-3.36 (m, 8H), 2.99-2.56 (m, 4H), 2.27 (m, 1H), 2.1 1 
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(m, 1H), 1.87-1.60 (m, 4H), 1.44 (m, 1H), 1 .02-0.97(dt, J=7Hz, 3H). 

EXAMPLE 46 

4-Morpholin-4-vl-4-oxo-2-benzvlsulfonylmethvl-A^-r(S)- 1 -(5-phenvl- 1 ,2,4-oxadiazole- 

3-carbonvl)-propyll-butvramide 
(Compound 102) 




Similarly prepared according to the procedure for Example 43 but using 4-morpholin-4-yl- 
4-oxo-2-benzylsulfonylmethyl-butyric acid and (S)-2-amino-l-(5-phenyl-[l,2,4]oxadiazol- 
3-yl)-butan-l-ol; MS: 569 (MH+), LCMS retention time 4.1 min; l H NMR (CDC1 3 ) 8.18 
(d, J= 7.9Hz, 2H), 7.74-7.31 (m, 9H), 5.27 (m, 1H), 4.25 (m, 2H), 3.71-3.41 (m, 8H), 2.95 
(m, 1H), 2.78-2.70 (m, 2H), 2.10 (m, 1H), 1.85 (m, 1H), 1.0 (m, 3H). 

EXAMPLE 47 

(RV2-Cvclohexvlmethvl-4-morpholin-4-vl-4-oxo-//-r(SVl-(3-phenvl-l,2.4-oxadiazole- 

5-carbonyl)-propyll-butyramide 
(Compound 103) 
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Similarly prepared according to the general procedure given for Example 43 above 
but using (R)-2-cyclohexylmethyl-4-morpholin-4-yl-4-oxo-butyric acid and (S)-2-amino-l- 
(3-phenyl-[l,2,4]oxadiazol-5-yl)-butan-l-ol; MS: 497 (MH + ). 



EXAMPLE 48 

4-Morpholin-4-vl-A^-ri-(oxazole-2-carbonvl)-3-phenvl-propyll-4-oxo-2- 
benzylsulfonylmethvl-butyr amide 
(Compound 104) 




Compound 104 was synthesized according to the following reaction protocol: 
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Compound 1 (0. 1066g, 0.3mmol) and compound 2 (0.0806g, 0.3mmol) were mixed 
with EDC (0.0633g,0.33mmol), HOBT (0.0446g, 0.33mmol) and DIEA (0.2ml, 1 .2mmol) 
in 3 ml of DMF which was stirred at room temperature overnight The reaction was 
diluted with ethyl acetate and washed with cold IN HCI, saturated sodium bicarbonate and 
brine. The organic layer was dried over magnesium sulfate, filtered and concentrated under 
reduced pressure. The crude product was purified using a lOg silica gel column eluting 
with 10% ethyl acetate/n-heptane to 80% ethyl acetate/n-heptane to give 79.4 mg (46%) of 
product 3. Compound 3 (73mg, 0.13mmol) was then dissolved in 1 ml of methylene 
chloride and Dess-Martin periodinane (15% in methylene chloride, 0.7358 g) was added 
and the reaction was allowed to at room temperature for 3 hours and excess Dess-Martin 
reagent was consumed by adding sodium thiosulfate in saturated sodium bicarbonate. The 
product was extracted with ethyl acetate and the organic layer was dried over magnesium 
sulfate, filtered and concentrated under reduced pressure. The product was purified using a 
lOg silica gel column eluting with 100% n-heptane to 30% n-heptane/ethyl acetate to yield 
32.2 mg (44%) of the final compound 4; LCMS retention time 3:57 minutes, M+ 1(568.2). 
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EXAMPLE 49 

N-(IA -Dimethvl-2-oxazol-2-vl-2-oxo-ethyl V4-morpholin-4-vl-4-oxo-2- 
benzvlsulfonvlmethvl-butvramide 
(Compound 105) 




Compound 105 was synthesized according to the following reaction protocol: 




Compound 1 (0. 1066g, 0.3mmol) and compound 2 (0.0572g, 0.3mmol) were mixed 
with EDC (0.0633g,0.33mmol), HOBT (0.0446g, 0.33mmol) and DIEA (0.2ml, 1 .2mmol) 
in 3 ml of DMF which was stirred at room temperature overnight. The reaction was 
diluted with ethyl acetate and washed with cold IN HC1, saturated sodium bicarbonate and 
brine. The organic layer was dried over magnesium sulfate, filtered and concentrated under 
reduced pressure. The crude product was purified using a lOg silica gel column eluting 
with 10% ethyl acetate/n-heptane to 80% ethyl acetate/n-heptane to give 15 mg (10%) of 
final product 3; LCMS retention time 3:10 minutes, M+l (492.2). 



EXAMPLE 50 

Ar-4-Isopropvl-Ar- -(oxazole-2-carbonvlV3-phenvl-propyl1-2-benzvlsulfonvlmethvl- 
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succinamide 
(Compound 106) 




Compound 106 was synthesized according to the following reaction protocol: 




To a stirring suspension of N-Cyclohexylcarbodiimide, N* -methyl polystyrene resin 
(1 .7 mmole/gram, 0.3529g, 0.6 mmol) in 10ml of methylene chloride was added the acid 1 
(98.2 mg, 0.3mmol) and HOBT (69mg, O.Slmmol) which was allowed to stir for 15 
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minutes at room temperature. Compound 2 (80.6 mg, 0.3mmol) and DIEA (0.1ml, 
O.Smmol) were added and the reaction was allowed to stir for 5 hours at room temperature. 
Then silicycle triamine™ (0.42g, 1.5mmol) was added and the reaction was stirred 
overnight at room temperature. The reaction was filtered and the solvent was removed 
under reduced pressure. The crude product 3 was used without further purification. Crude 
compound 3 was dissolved in methylene chloride and Dess-Martin reagent (15% in 
methylene chloride, 1.1 3g, 0.6mmol) was added and the reaction was allowed to stir at 
room temperature for 3 hours. The excess Dess-Martin reagent was consumed by adding 
sodium thiosulfate in saturated sodium bicarbonate. The product was extracted with ethyl 
acetate and washed with brine. The organic layer was dried over magnesium sulfate, 
filtered and concentrated under reduced pressure. The product was purified using HPLC to 
yield 15 mg of final compound 4; LCMS retention time 3:07 minutes, M+l(540.2). 



EXAMPLE 51 

2-(2-Difluoromethoxv-benzvlsulfonvlmethyl)-4-morpholin-4-vl^-ri-(oxazole-2- 
carbonvl)-3-phenvl-propvn-4-oxo-butyramide 
(Compound 107) 




Compound 107 was synthesized according to the following reaction protocol: 



673 



1016 US 




To a stirring suspension of N-Cyclohexylcarbodiimide, AT -methyl polystyrene resin 
(1 .7 mmole/gram, 0.2353g, 0.4 mmol) in 10ml of methylene chloride was added the acid 1 
(84.3 mg, 0.2mmol) and HOBT (45.9mg, 0.34mmol) which was allowed to stir for 15 
minutes at room temperature. Compound 2 (53.75 mg, 0.2mmol) and DIEA (0.068ml, 0.4 
mmol) were added and the reaction was allowed to stir for 5 hours at room temperature. 
Then silicycle triamine™ (0.28g, LOmmol) was added and the reaction was stirred 
overnight at room temperature. The reaction was filtered and the solvent was removed 
under reduced pressure. The crude product 3 was used without further purification. Crude 
compound 3 was dissolved in methylene chloride and Dess-Martin reagent (15% in 
methylene chloride, 1.1 3g, 0.6mmol) was added and the reaction was allowed to stir at 
room temperature for 3 hours. The excess Dess-Martin reagent was consumed by adding 
sodium thiosulfate in saturated sodium bicarbonate. The product was extracted with ethyl 
acetate and washed with brine. The organic layer was dried over magnesium sulfate, 
filtered and concentrated under reduced pressure. The product was purified using HPLC to 
yield 6 mg of final compound 4; LCMS retention time 3:09 minutes, M+ 1(634.4). 
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EXAMPLE 52 

2-(2-Methvl-propane-l-sulfo^ 

phenvl-prop yll -4-oxo-butvramide 
(Compound 108) 




Compound 108 was synthesized according to the following reaction protocol: 




To a stirring suspension of Af-Cyclohexylcarbodiimide, I\T -methyl polystyrene resin 
(1 .7 mmole/gram, 0,235 3g, 0.4 mmol) in 10ml of methylene chloride was added the acid 1 
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(64.3 mg, 0.2mmol) and HOBT (45.9mg, 0.34mmol) which was allowed to stir for 15 
minutes at room temperature. Compound 2 (53.75 mg, 0.2mmol) and DIEA (0.068ml, 0.4 
mmol) were added and the reaction was allowed to stir for 5 hours at room temperature. 
Then silicycle triamine™ (0.28g, l.Ommol) was added and the reaction was stirred 
5 overnight at room temperature. The reaction was filtered and the solvent was removed 
under reduced pressure. The crude product 3 was used without further purification. Crude 
compound 3 was dissolved in methylene chloride and Dess-Martin reagent (15% in 
methylene chloride, 1.1 3g, 0.6mmol) was added and the reaction was allowed to stir at 
room temperature for 3 hours. The excess Dess-Martin reagent was consumed by adding 
10 sodium thiosulfate in saturated sodium bicarbonate. The product was extracted with ethyl 
CO acetate and washed with brine. The organic layer was dried over magnesium sulfate, 

r " filtered and concentrated under reduced pressure. The product was purified using HPLC to 

Jr; yield 25.7 mg of final compound 4; LCMS retention time 2:89 minutes, M+l (534.4). 

I L: 

H EXAMPLE 53 

2-Cvclopropvlmethvlsulfonvlmethvl~4-morpholin-4-yl-//-ri-(oxazole-2-carbonvl)-3- 

phenyl-propyll -4-oxo-butvramide 
(Compound 109) 



o <^ S ^o o 



o 



20 




Compound 109 was synthesized according to the following reaction protocol: 
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To a stirring suspension of iV-Cyclohexylcarbodiimide, AT -methyl polystyrene resin 
(L7 mmole/gram, 0.2353g, 0.4 mmol) in 10ml of methylene chloride was added the acid 1 
(63.9 mg, 0.2mmol) and HOBT (45.9mg, 0.34mmol) which was allowed to stir for 15 
minutes at room temperature. Compound 2 (53.75 mg, 0.2mmol) and DIEA (0.068ml, 0.4 
mmol) were added and the reaction was allowed to stir for 5 hours at room temperature. 
Then silicycle triamine™ (0.28g, l.Ommol) was added and the reaction was stirred 
overnight at room temperature. The reaction was filtered and the solvent was removed 
under reduced pressure. The crude product 3 was used without further purification. Crude 
compound 3 was dissolved in methylene chloride and Dess-Martin reagent (15% in 
methylene chloride, 1.1 3g, 0.6mmol) was added and the reaction was allowed to stir at 
room temperature for 3 hours. The excess Dess-Martin reagent was consumed by adding 
sodium thiosulfate in saturated sodium bicarbonate. The product was extracted with ethyl 
acetate and washed with brine. The organic layer was dried over magnesium sulfate, 
filtered and concentrated under reduced pressure. The product was purified using HPLC to 
yield 1 1.6 mg of final compound 4; LCMS retention time 2:77 minutes, M+l (532.4). 
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EXAMPLE 54 

A^-ri-(Benzooxazole-2-carbonvI)-butvll-2-benzvlsulfonyl-3-(tetrahvdro-pvran-4- 

vloxvmethylVpropionamide 
(Compound 110) 




p Li Diisopropylethylamine (0.184 ml, 1.05 mmol) was added to a mixture of 3- 

! i; benzylsulfonyl-2-(tetrahydro-pyran-4-yloxymethyl)-propionic acid (362 mg, 1 .05 mmol), 



10 prepared as in reference 27, and 2-amino-l-benzooxazol-2-yl-pentan-l-ol (238 mg, 1.05 
mmol) and HATU (402 mg, 1 .05 mmol) in DMF (10 ml) and stirred at room temperature 
overnight. Solvent was evaporated under reduced pressure, crude extract was taken up in 
ethyl acetate (30 ml) and washed with IN HC1, saturated NaHCC>3 and brine. After drying 
over MgSCU the solvent was removed by rotary evaporation and the residue 

15 chromatographed on silica eluting with ethyl acetate/heptane mixture to give A^-[(S)-1- 
(benzoxazol-2-yl-hydroxy-methyl)-butyl]-2-benzylsulfonylmethyl-3-(tetrahydro-pyran-4- 
yloxy)-propionamide (Yield: 258 mg); MS: 545 (M+l); LCMS retention time 3.71 and 
3.76 minutes. 

A solution of Af-[(S)- 1 -(benzoxazol-2-yl-hydroxy-methyl)-butyl] -2- 
20 benzylsulfonylmethyl-3-(tetrahydro-pyran-4-yloxy)-propionamide (243 mg, 0.45 mmol) 
methylene chloride (8 ml) was treated with Dess-Martin periodinane (190 mg, 0.45 mmol) 
at room temperature for 2 hours. Washed with 0.26M solution of Na 2 S2C>3, NaHCCb and 
brine. After drying over MgS0 4 the solvent was removed by rotary evaporation and the 
residue chromatographed on silica eluting with ethyl acetate/heptane mixture to give N-[l- 
25 (benzooxazole-2-carbonvn-buM1-2-benzvlsulfonvl-3-(tetrahvdro-pvran-4-vloxvmethvl)- 
propionamide as off white solid (Yield: 60 mg); MS: 543 (M+l); LCMS retention time 4.1 
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minutes. 



EXAMPLE 55 

A^-ri-(Benzooxazole-2-carbonvl)-butvlV3-ethanesulfonvl-2-(tetrahydro-pvran-4- 

yloxymethyD-propionamide 
(Compound 111) 




By following the method for Example 54 but substituting the required carboxylic 
acid with 3-ethylsulfonyl-2-(tetrahydro-pyran-4-yloxymethyl)-propionic acid, as prepared 
in reference 27b, A^-[l-(benzooxazole-2-carbonyl)-butvll~3~ethanesulfonvl-2-(tetrahvdro- 
pyran-4-yloxymethyl)-propionamide was prepared. MS: 48 1 (M+l); LCMS retention time 
3.7 minutes. 



EXAMPLE 56 

A^-(l-Benzenesulfonyl-3-oxo-azepan-4-vl)-2-cyclopropvlmethvlsulfonvlmethvl-4- 

morpholin-4-yl-4-oxo-buWramide 
(Compound 112) 
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Compound 112 was prepared by the following protocol. The circle symbolizes the 
polystyrene backbone while the square symbolizes the silicium dioxide backbone: 



H 



H 



*NH 2 




wo— o 



OH HOBt/CH 2 CI 2 

2. OH \ F 

H 2 N V 1 




,N 



^Boc 




3. Silicycle Triamine-3 
(basic silica gel scavenger) 





1. PhS0 2 Cl 






TFA/CH 2 CI 2 



NEVCH 2 CI 2 ( 

2. Silicycle Triamine-3 
(basic silica gel scavenger) 



Dess- Martin 



Boc 





1.16 mol-equivalents of the acid were dissolved in dichloromethyl. N- 
Cyclohexylcarbodiimide, N'-methylpolystyrene (2 mol-equivalents) and 
hydroxybenzotriazole (1 .72 mol-equivalents) were added and the resulting reaction mixture 
stirred for 10 minutes. 4-Amino-3-hydroxy-azepane-l-carboxylic acid tert-butyl ester (1 
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mol -equivalent) was added and stirring continued for 2 1 hours. Silicycle-Triamine-3™ was 
added and the resulting mixture stirred for six hours. The mixture was filtered under 
suction and the filtrate concentrated under vacuum. 

The alcohol was dissolved in dichloromethyl and 2 mol -equivalents of Dess-Martin 
periodinane were added to the solution. The reaction mixture was stirred for one hour. 
Equal volumes of saturated sodium thiosulfate solution and sat sodium bicarbonate 
solution were added and the phases separated. The aqueous phase was extracted three times 
with dichloromethyl. The combined organic phases were washed with saturated sodium 
bicarbonate solution and saturated sodium chloride solution. The solution was dried with 
magnesium sulfate and the solvents evaporated. 

The azepanone- 1 -carboxylic acid tert-butyl ester was dissolved in a dichloromethyl 
solution (20vol-%) of trifluoroacetic acid. After stirring for one hour dichloromethyl was 
removed under reduced pressure and trifluoroacetic acid under high vacuum. The solid 
residue was re-dissolved in dichloromethyl and five mol-equivalent of triethylamine were 
added. 1 .2 mol-equivalent of benzenesulfonyl chloride were added and the reaction mixture 
stirred for four hours. 12 mol-equivalents of Silicycle Triamine™ were added and stirring 
continued for two hours. The mixture was filtered under suction and the dichloromethyl 
evaporated under reduced pressure. The crude product was purified via preparative HPLC 
yielding A^-(l-benzenesulfonvl-3-oxo-azepan-4-vl)-2-cvclopropvlmethvlsulfonvlmethvl-4- 
morpholin-4-vl-4-oxo-butyramide as an off-white solid; LC/MS retention time 2.61 
minutes, m/z=570 (M+H). 

The following examples were prepared according to methods described in Example 

56: 

2-Cvclopropvlmethvlsulfonvlmethvl-N-US)-l-r(R)-hvdroxv-(3-phenvl-L2,4-oxadiazol- 
5-vlVmethvll -propyl }-4-morpholin-4-vl-4-oxo-butvramide 
(Compound 122) 
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Tan solid; LC/MS retention time 3.456 minutes (TIC), m/z=557 (M+Na). 

AM(S)-14(R)-hvdroxv-(3-phenvl-l^ 

propane- 1 ■sulfonvlmethvl)-4-morpholin-4-vl-4-oxo-butyramide 

(Compound 123) 

^s=o 

Tan solid; LC/MS retention time 3.594 minutes (TIC), m/z=559 (M+Na). 

2-(2-Morpholin-4-yl-2-oxo-ethvlV5-phenvl-pentanoic acid { (S)-l-r(R)-hvdroxv-(3- 
phenvl-L2,4-oxadiazol-5-vl)-methvl1 -propyl } -amide 
(Compound 124) 




Tan solid; LC/MS retention time 3.379 minutes (TIC), m/z=521 (M+H). 

2-Cvclopropvlmethvlsulfonvlmethvl-4-morpholin-4-vl-4-oxo-N-r(S)-l-(3-phenvl-L2,4- 
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oxadiazole-5-carbonylVpropyll-butyramide 
(Compound 125) 



^s=o 
O o 



oO 





Tan solid; LC/MS retention time 2.976 minutes (HC), m/z=533 (M+H). 



2-(2-methyl-propane-l-sulfonvlmethy^^ 

1 ,2,4-oxadiazole-5 -carbfrnyl)-propvl1 -butyramide 
^ " ^(Compound 126) 

X 




o 



^s=o / / 

N 





-N 




Tan solid; LC/MS retention time 3.433 minutes (TIC), m/z=535 (M+H). 



2-(2-Morpholin-4-yl-2~oxo-ethyl > )-5-phenyl-pentanoic acid, (SVl-(3-phenyl-L2,4- 
oxadiazole-5-carbonyl)-propyl I -amide 
(Compound 127) 




Tan solid; LC/MS retention time 3.762 minutes (TIC), m/z=519 (M+H). 
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EXAMPLE 57 

3-Hydroxv-4-(4-morpholin-4^ 

1-carboxylic acid tert-butyl ester 
(Compound 113) 




O 



Tan solid prepared according to example 56; LC/MS retention time 2.985 minutes 
(TIC), m/z=568 (M+H) and 590 (M+Na). 



EXAMPLE 58 

4-(2-Cyclopropylmethylsulfonylmethyl-4-morpholin-4>yl-4-oxo-butyrylamino)-3- 
hydroxy-azepane- 1-carboxylic acid tert-butyl ester 
(Compound 1 14) 




O 



Tan solid prepared according example 56; LC/MS retention time 2.786 minutes (TIC), 
m/z=532 (M+H) and 554 (M+Na). 
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EXAMPLE 59 

3-Hydroxv-4-r2-(2-methvl-propane-l-sulfonvlmethvn-4-morpholin--4-vl-4-oxo- 
butvrvlaminol-azepane-l-carboxylic acid tert-butyl ester 
(Compound 115) 




O 



Tan solid prepared according example 56; LC/MS retention time 2.903 minutes 
(TIC), m/z=534 (M+H). 



EXAMPLE 60 

4_(4_Morpholin-4-vl-4-oxo-2-benz 

carboxylic acid tert-butyl ester 
(Compound 116) 
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Tan solid prepared according example 56; LC/MS retention time 3.163 minutes 
(TIC), m/z=566 (M+H). 



EXAMPLE 61 

4-(2-Cvclopropylmethvlsulfonvlmethvl'4-mon3holin-4-vl-4-oxo-butvrylaminoV3-oxo- 
azepane-l-carboxvlic acid tert-butyl ester 
^ (Compound 117) 




Tan solid prepared according to example 56; LC/MS retention time 2.965 minutes 
(TIC), m/z=530 (M+H). 



EXAMPLE 62 
442-(2-Methyl-propane-l-sulfonylmethvlV4-m^ 

1-carboxvlic acicfti 
(Compound 118) 



oxo-azeparie- 1-carboxvlic acicHgrt-butYl ester 
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Tan solid prepared according to example 56; LC/MS retention time 3.083 minutes 
(TIC), m/z=532 (M+H). 

EXAMPLE 63 

A^-(l-Benzenesulfonvl-3-oxo-azepan-4-yl > )-4-morpholin-4-vl-4-oxo-2- 
benzylsulfonvlmethvl-butyramide 
(Compound 119) 




Off-white solid prepared according example 56; LC/MS retention time 2.83 
minutes (TIC), m/z=606 (M+H). 

EXAMPLE 64 

N-( 1 -Benzenesulfonvl-3-oxo-azepan^4-vl)-2-(2-methvl-propane- 1 - 
sulfonylmethvl)-4-morpholin-4-vl-4-oxo-butvramide 
(Compound 120) 
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Off-white solid prepared according example 56; LC/MS retention time 2.72 
minutes (TIC), m/z=572 (M+H). 



EXAMPLE 65 

s" ■ ' " 

jV-f(lS)-l-(Benzboxazol-2-vl-hvdroxv-methyl)-3-phenvl-propvll-2- 

CYclopropvlmethvlsulfonvlmethvl-4-morpholin-4-vl-4'Oxo-butvramide 

N 

(Compound 121) \ 
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0.25mmol (1 . 1 6 mol -equivalent) of 2-cyclopropylmethylsulfonylmethyl-4- 
morpholin-4-yl-4-oxo-butyric acid was dissolved in 10ml dichloromethyl. 252mg, 
0.43mmol N-cyclohexylcarbodiimide, iV-methylpolystyrene (2 mol-equivalents) and 
50mg, 0.37mmol hydroxybenzotriazole (1.72 mol-equivalents) were added and the 
resulting reaction mixture stirred for 10 minutes. 61mg, 0.215mmol 2-amino-l- 
benzooxazol-2-yl-4-phenyl-butan-l-ol (1 mol-equivalents) was added and stirring 
continued for 21 hours. 510mg, 2.15mmol Silicycle-Triamine-3™ was added and the 
resulting mixture stirred for 6 hours. The mixture was filtered under suction and the filtrate 
concentrated under vacuum yielding 83mg, 0. 142mmol (66%) of N-\( 1 S)- 1 -(Benzooxazol- 
2-vl-hvdroxv-methvl)-3-phenvl-propvl1>2-cvclopropvlmethvlsulfonvl-0methyl-4- 
morpholin-4-vl-4-oxo-butvramide as a tan solid; LC/MS retention time 3.256min (TIC), 
m/z=584 (M+H). 

EXAMPLE 66 

(R)-2-((S)-l-Hvdroxv-2-morpholin-4-vl>2-oxo-ethvl)-5-phenvl-pentanoic acid, 1- 
(benzoxazole-2-carbonyl)-propvn-amide 
(Compound 128) 




PyBOP (126 mg, 0.24 mmol), DIPEA (0.096 ml, 0.55mmol) and 2-Amino-l- 
benzooxazol-2-yl-butan-l-one hydrochloride (53 mg, 0.22 mmol) were added to a solution 
of (R)-2-((S)-l-Hydroxy-2-morpholin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoic acid (70.7 mg, 
0.22 mmol) in dry methylene chloride (5 ml) and the reaction mixture was stirred overnight 
at room temperature. The reaction was concentrated under reduced pressure, the residue 
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dissolved in ethyl acetate and washed with water. Organic extract was dried over MgSC>4 
and evaporated under reduced pressure. Column chromatography on silica eluting with a 
mixture of ethyl acetate and heptane gave the title compound as white solid (38 mg); *H 
NMR (CDCU) 5 1.02 (t, J=7.4Hz, 3H), 1.97-1.62 (m, 5H), 2.21-2.15 (m, 1H), 2.74-2.59 
(m, 3H), 3.65-3.49 (m, 8H), 4.41 (m, 1H), 4.70 (m, 1H), 5.62 (m, 1H), 6.93 (d, J=7.1Hz) 
6.68 (d, J=7.1Hz, 1H), 7.33-7.13 (m, 5H), 7.49 (t, J=8Hz, 1H), 7.57 (t, J=8Hz, 1H), 7.66 
(d, J=5.9, 1H), 7.92 (d, J=8Hz, 1H); MS: 508(MH + ); LC/MS retention time was 3.05 
minutes. 



EXAMPLE 67 

(R)-5-(2-Difluoromethoxv-phenvl)-2-((SVl-hvdroxv-2-morpholin-4-vl-2-oxo-ethvlV 
pentanoic acid, l-(benzoxazole-2-carbonvl')-propvn -amide 



(Compound 129) — 




Similarly prepared according to the procedure in Example 66 but using (R)-5-(2- 
difluoromethoxy-phenyl)-2-((S)- 1 -hydroxy-2-morpholin-4-yl-2-oxo-ethyl)-pentanoic acid 
as the acidic component; ] H NMR (CDC1 3 ) 5 1.06 (t, J=7.5Hz, 3H), 1.97-1.63 (m, 5H), 
2.23-2.14 (m, 1H), 2.79-2.68 (m, 3H), 3.75-3.50 (m, 8H), 4.42 (m, 1H), 4.81-4.62 (m, 1H), 
5.61 (m, 1H), 6.53 (t, J=74Hz, 1H), 6.73 (d, J=7.1Hz), 6.98 (d, J=7.1Hz, 1H), 7.24-7.06 
(m, 4H), 7.59-7.49 (m, 2H), 7.69-7.64 (m, 1H), 7.91 (d, J=7.9Hz, 1H); MS: 574(MH + ). 



EXAMPLE 68 

4-Morpholin-4-yl-N-ri-(oxazole-2-carbonvl')-cvclopropvll-4-oxo-2-benzvlsulfonvl 
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methyl -butyramide 



(Compound 130) 



O 




o 



Similarly prepared according to the procedure in Example 66 but using 4- 
morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl-butyric acid as the acidic component and (1- 
Amino-cyclopropyl)-oxazol-2-yl-methanone hydrochloride as the basic component; MS: 
490 (MH+); LC/MS, retention time 2.44 minutes. 



Solutions of test compounds in varying concentrations were prepared in 10 |iL of 
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 \xL, comprising: MES, 
50mM(pH6.5);EDTA,2.5mM;andNaCl, lOOmM). Human cathepsinS (0.158 pMoles 
in 25 jllL of assay buffer) was added to the dilutions. The assay solutions were mixed for 5- 
10 seconds on a shaker plate, covered and incubated for 30 minutes at ambient 
temperature. Z-Val-Val-Arg-AMC (9 nMoles in 25 |jL of assay buffer) was added to the 
assay solutions and hydrolysis was followed spectrophotometrically at (k 460 nm) for 5 
minutes. Apparent inhibition constants (Ki) were calculated from the enzyme progress 
curves using standard mathematical models. 



EXAMPLE 69 



Cathepsin S Assay 



EXAMPLE 70 



Cathepsin B Assay 
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Solutions of test compounds in varying concentrations were prepared in 10 |llL of 
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 jlxL, comprising: N,N~ 
bis(2-hydroxyethyl)-2-aminoethanesulfonic acid (BES), 50 mM (pH 6); 
polyoxyethylenesorbitan monolaurate, 0.05%; and dithiothreitol (DTT), 2.5 mM). Human 
cathepsin B (0.025 pMoles in 25 [xL of assay buffer) was added to the dilutions. The assay 
solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 
minutes at ambient temperature. Z-FR-AMC (20 nMoles in 25 \xL of assay buffer) was 
added to the assay solutions and hydrolysis was followed spectrophotometrically at (X 460 
nm) for 5 minutes. Apparent inhibition constants (KO were calculated from the enzyme 
progress curves using standard mathematical models. 



Solutions of test compounds in varying concentrations were prepared in 10 of 
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 ^L, comprising: MES, 
50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin K (0.0906 
pMoles in 25 ^L of assay buffer) was added to the dilutions. The assay solutions were 
mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 minutes at ambient 
temperature. Z-Phe-Arg-AMC (4 nMoles in 25 \xL of assay buffer) was added to the assay 
solutions and hydrolysis was followed spectrophotometrically at (A, 460 nm) for 5 minutes. 
Apparent inhibition constants (KO were calculated from the enzyme progress curves using 
standard mathematical models. 



EXAMPLE 71 



Cathepsin K Assay 



EXAMPLE 72 



Cathepsin L Assay 
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Solutions of test compounds in varying concentrations were prepared in 10 jliL of 
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 |llL, comprising: MES, 
50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin L (0.05 pMoles 
in 25 |llL of assay buffer) was added to the dilutions. The assay solutions were mixed for 5- 
10 seconds on a shaker plate, covered and incubated for 30 minutes at ambient 
temperature. Z-Phe-Arg-AMC (1 nMoles in 25 \iL of assay buffer) was added to the assay 
solutions and hydrolysis was followed spectrophotometrically at (A, 460 nm) for 5 minutes. 
Apparent inhibition constants (Ki) were calculated from the enzyme progress curves using 
standard mathematical models. 

Compounds of the invention were tested according to the above-described assays 
for protease inhibition and observed to exhibit selective cathepsin S inhibitory activity. For 
example, the compounds of the invention were found to inhibit cathepsin S protease 
activity at concentrations that are least 50 fold less than those concentrations required to 
produce an equiactive inhibition of cathepsin K protease activity. The apparent inhibition 
constants (Ki) for compounds of the invention, against Cathepsin S, were in the range from 
about 10" 10 M to about 10* 7 M. 



EXAMPLE 73 



Representative Pharmaceutical Formulations Containing a Compound of 



Formula I 



ORAL FORMULATION 



Compound of Formula I 
Citric Acid Monohydrate 
Sodium Hydroxide 
Flavoring 



10-100 mg 
105 mg 
18 mg 



Water 



q.s. to 100 mL 



INTRAVENOUS FORMULATION 



Compound of Formula I 



0.1-10 mg 
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Dextrose Monohydrate 
Citric Acid Monohydrate 
Sodium Hydroxide 
Water for Injection 

TABLET FORMULATION 
Compound of Formula I 
Microcrystalline Cellulose 
Stearic Acid 
Colloidal Silica 



1016 

q.s. to make isotonic 

1.05 mg 

0.18 mg 

q.s. to 1.0 mL 

1% 
73% 
25% 
1%. 
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